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STATE | OF THE CASE 


4 BETWEEN 


Sr ISAAC NEWTON 


AND 


M. HUTCHIVS Ov. 


IN WHICH IS SHEWN, 


How far a ſyſtem of emys1cs is capable of 
MATHEMATICAL DEMONSTRATION; 
how far Sir Is AAc's, as ſuch a ſyſtem, has 
that DEMONSTRATION; and conſequently, 
what regard Mr. HuTCHINSON's claim may 


deſerve to have paid it. f 


- By GEORGE HORNE, M.A. 
Fellow of MacGpaLeN COLLEGE in Oxford. 


He that -anſwereth a matter before be heareth it, it is folly and 
ſhame unto him, Prov. xvii. 13. 

Non ſpecies virium & qualitates phyſicas, ſed quantitates & propor- 

'—  fiones mathematicas expendens. NewrT. PRINXcI r. p. 172. | 

I attempt not to detract from the praiſe which is juſtly due to | | 
thoſe who by diligent and conſtant obſervations and calcula- | 
tions have aſcertained the proportions and meaſures of the mo- 
tions of bodies, but only to diſcover the cauſes of thoſe mo- 
tions, which I think none ever * to ſhew. Huren. | | 
vol. x1. p. 226. . | 
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A 
Fair, Candid, and Impartial 


STATE OF THE CASE Oc. 


HE attention of the learned world be- 


ing at preſent wholly turned on phy- 

ſical ſpeculations and enquiries, ſome 

embracing the method of philoſophi- 
zing eſtabliſhed by Sir IS AAC NREWTON, and 
others as warmly ſtanding up for the opinions of 
Mr. HuTcnriNns0N, the publick will not, I 
flatter myſelf, diſlike to have a fair, candid, and 
impartial ſtate of the caſe between theſe two au- 
thors laid before them, that ſo every one, ſeeing 
what the tenets of both are, and wherein they 
differ, may be enabled, with very little trouble, 
to judge and determine for himſelf, Nor can 
this be thought a uſeleſs undertaking by any ong 
who conſiders the high opinion entertained from 
the remoteſt antiquity by the good and great, of 
the importance of phyſical knowlege, and the 
benefits accruing from a right underſtanding of 
_ A it 
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it to the ſons of men; the brighteſt parts and 
ableſt pens in all ages and nations having ever 

been exerciſed and employed in the reſearches of 
nature. The diligent application to the ſtudy of 
this ſcience, of late years more than ever, a- 
mongſt the moderns, and their unwearied en- 
- deavours to improve and enrich it with new ob- 
ſervations and experiments, ſufficiently ſhew how 
much they are perſuaded of it's ſuperior worth 
and excellence: ſo that mankind, however they 
may have differed in their opinions concerning 
the various and almoſt numberleſs ſchemes and 
hypotheſes that have been offered to the world, 
to explain and account for the operations of na- 
ture, yet in this are unanimous, that the ſtudy 
and contemplation of them are well worthy the 


 . - time and thoughts of every one who has them 


to ſpare. And very right and fit it is that they 
ſhould be ſo, ſince he, who beſt knows the wants 
of his creature man, has thought proper, in infi- 
nite- wiſdom, to begin his gracious revelation to 
us with a deſcription and explanation of the 
Works of his almighty power, in the creation and 
formation of the world, Nor does he teach and 
inſtruct us in the inviſible things of himſelf, other- 
wile than thro' the medium of the things that are 
mage. And therefore he firſt gave us the know- 


* that thro it we might 
attain 
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attain to that of the ſpiritual. The foot of he 


ladder was let down to earth, that we thereon 
might aſcend to heaven. The true knowlege of 
nature then being a thing of ſo high and mo- phe 
mentous a concern to us, a diſquiſition into it, 


when made with modeſty and humility, as l! 


ſuch ought to be made, can at no time be unac- 
ceptable to thoſe who have any regard for true 


ſcience, But it will, I may preſume to hope, be 


more particularly ſo at this time, when the ſur- 
prizing phenomena of electricity, and many o- 
ther very nice experimental diſcoveries lately 
made, ſeem greatly to have awakened and ex- 
cited the curioſity and attention of mankind; and 


to promiſe' a more juſt and ſatisfactory account 
of the cauſe of motion, and agency of nature, than 


the penetration of philoſophers has yet been able 
to aſſign. Philoſophy, we khow, is a ſcience ca- | 


pable of improvement; and as it is a 


treaſury, open to and collected for the uſe of all, 
ſyſtematic views and private intereſts ſhould have 


no place here, but general encouragement ſhould EM 
be given to any the meaneſt contributor, Wu 


can in any wiſe enrich it, though it be but 
with a mite. Mine pretends not to be more: 
but ſuch as it is, J offer it the reader, I am 
ſure, with an humble heart, and beg he will 


not let it paſs with him or his friends for ſter- A |; | "Mi 
A 2 ling, 


* 
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4 Far, Candid, and Inpartial 
ling, if it appears upon the ſtricteſt trial not to 
be ſo. 

Tur NREwTON TAN ſyſtem has now been 
in poſſeſſion of the chair for ſome years. But 
there have appeared, ſince it's firſt publication, 
ſome treatiſes on philoſophical ſubjects, by a very 
curious and inquiſitive perſon, (as Mr. WHIS- 
TON juſtly calls him) Mr. HuTcninsoN, 
who thought that by the light revelation afford- 
ed him, compared with - his own obſervations, 
he ſaw farther into the conſtitution of the uni- 
verſe, and the operations carried on in it, than 
Sir IsA ac had done. As the publication of 
theſe pieces was at a time when Sir Is A a c had 
ſet the learned on a warm purſuit after phyſical 
knowlege, and as, by their titles, they certainly 
promiſed and pretended to ſomething very great 
and important, as well as new and ſurprizing, 
one ſhould have thought they would have been 
immediately canvaſſed, and thoroughly ſifted, 
that ſo the wheat might have been ſeparated 
from the chaff, and gathered into the common 
granary. But experience has ſhewn us this was 
not the caſe. Their claim has been ſlighted and 
neglected, and they have been greatly diſcoura- 
ged and oppoſed ; and what is amazing, and al- 
moſt incredible, in ſo curious and inquiſitive an 


« The longitude and latitude found &c, 


age, 


STATE & the C8 &c... 
age, it has been chiefly, if not altogether, either 


by thoſe who, thro' ſome prejudices, (incident 


alaſs to the greateſt and beſt of men!) have 
judged and determined without reading or hear- 


ing the merits of the cauſe, or thoſe whoſe in- 


dolence was content. to ſuffer ſuch to. judge and 


determine for them, But their claim has lately 


been revived again, and a ſecond hearing de- 
manded, (if the firſt could be called a hearing) 
before ſentence 1s paſt. A new edition of Mr. 
HuTcnrinsoN's works, which were before 
grown ſcarce and out of ptint, has put them in- 
to every body's hands. Many perſons of leiſure 
and curioſity, having carefully peruſed, and giv- 
en them a fair and impartial examination, have 
highly approved of his general plan, without 
thinking themſelves obliged, upon that account, 
to ſubmit implicitly to him in every particular 
etymology, or interpretation, as infallible. And 
this they have done, not out of any ſuperſtitious 
bigottry, defire of novelty, or love of paradox 
and ſyſtem, which no people have a more mor- 
tal averſion to, but a ſober, ſerious, and rational 
| conviction of it's truth and rectitude, the reaſons 
of which they have been always ready to give, 
either in converſation or writing, could they but 
meet with common candour and civility. - To 
move the court that theſe may be granted 3 


3 
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6 A Farr, Candid, and Impat rial 
till the evidence be produced, and the cauſe de- 
termined as truth and juſtice ſhall require, is the 
defign of the preſent undertaking. n 

Ons great reaſon why Mr. HuTcninsoN's 
diſcoveries have not been received, at leaſt exa- 
mined to ſee whether they deſerve it or no, I 
am fully perſuaded, upon a thorough conſidera- 
tion of the matter, is this — It has been an opi- 
nion for ſome time entertained, that Sir Is a a c's 
philoſophy is abſolutely certain and infallible, 
becauſe it is founded upon and proved by ma- 
thematical principles and demonſtrations, which 
are in themſelves univerſally allowed to be fo. 
Now, if by an enquiry into the nature, uſe, and 
application of mathematics, it could be ſhewn 
what thoſe things are which they are capable of 
proving, and then from Sir Is a ac's works, 
what he himſelf ſays he has proved by them, 
it would lay open the ſtate of the 'caſe, with 

regard to the preſent ſituation of affairs in the 

philoſophical world, and make it perfectly clear 
and intelligible to the very meaneft capacity; 
as it would ſhew at one view, what room 
there is for any farther improvements, and con- 
ſequently, what regard the claim of Mr. Hu T- 
CHINSON, or any other author who writes af- 
ter Sir Is AAc, may deſerve to have paid it. 
How far this is done in the following pages 

| muſt 
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muſt be left to. the judgment of my readers, 
when they have conſidered the reaſoning in 
them. If any perſon, when he has done that, 
ſhall think it worth his while to condeſcend fo 
far as to point out my errors to me, in a ſpirit | 
of candour and good manners, (as I hope it will 
be allowed I have treated all thoſe whom I have 
had occaſion to mention in the courſe of this 
undertaking,) I ſhall efteem him my greateſt 
benefactor, nor fail to make him my public ac- 
knowledgments. And one thing I can ſincerely 
promiſe him for his encouragement, that he ſhall 
find it is no ſort of difficulty or hardſhip to me 
to own myſelf miſtaken. — This premiſed, I 
proceed to the enquiry. - 
An here, as it is the beſt way, before we 
enter upon any diſquiſition, to have the terms 
defined, and the ſenſe we uſe them in fully af 
certained, that ſo there may be no miſtake or 
miſunderſtanding about them, I ſhall begin with 
a definition of phyſics and mathematics. The 
ſcience of phyſics then, I apprehend, as appears 
by it's very name, is that which teaches us to 
underſtand the operations of nature, i. e. how 
matter acts upon matter, and produces all thoſe 
various effects, or phænomena, which we every 
day ſee produced in the. world. Mathematics, on 
the other hand, treat of magnitude and numbers, 
inſtruct- 
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8 'A Fair, Candid, and Impartigl 1 
inſtructing us how to meaſure, eſtimate, and 
compute the different diſtances, magnitudes, and 
motions of bodies, with reſpect to one another. 
From theſe definitions, the widely different na- 
ture and genius of each ſcience, I think, plainly 
appears. The one is converſant about cauſes, 
the other effects: the one finds out the agents 
which produce motion, the other ſettles and ad- 
juſts the proportions of the powers of thoſe a- 
gents: the one ſhews what it is that acts upon 
all bodies, the other the mode and degree of it's 
acting upon different bodies in different circum- 
ſtances. To diſcover the properties of matter, 
what matter is agent and what patient, how the 
one is ſupported in it's agency, and how the o- 
ther is diſpoſed and contrived to receive that a- 
gency, is the buſineſs of phyſics. When this is 
once ſettled and eſtabliſhed, then let mathema- 
tics have their full play, and they will appear in 
their true beauty and excellency ; their uſe will 
be as great as their moſt ſanguine admirers con- 
tend for, and the reſult of their application firm 


a The definitions given by CHamBERs in his CYcLoPe- 
DIA are to the ſame effect with thoſe here ſet down, tho' not 
expreſſed exactly in the ſame words “ Natural philoſophy, other- 
e wiſe called phy/ics, is that ſcience which conſiders the powers of 
nature, the properties of natural bodies, and their mutual aftion 
"on one another. Mathematics is the ſcience of quantity, or a 


** ſcience that conſiders things as computable, or meaſurable.” * 


and 


and laſting. Very entertaining and inſtructive 
will it be by making experiments with them to 
obſerve the different effects that the agents and 
patients ſo fitted and contrived produce in va- 
rjous caſes and circumſtances, upon different par- 
cels and quantities of matter, differently ſituated 
and diſpoſed, by their various and different aſſo- 
ciations and combinations. We ſhall every day 
be diving farther into the minutiæ and arcana of 
nature, and proving the exiſtence and operation 
of our preeſtabliſhed, general, phyſical cauſes, 
by ſhewing their agency and the manner of it 
in particular inſtances. But ſhould any man ſet 
himſelf to interpret and explain the znigmata in 
the book of nature, without having firſt got 
ſome general key to it, or venture himſelf in 
her labyrinth, forgetting to take a clue with 
him, that would lead him ſafe thro' it's num- 
berleſs turnings and windings, I much fear he 
would ſoon find himſelf ſtrangely puzzled and 


bewildered ; and be but too much the occaſion 


of mirth and entertainment, for the raſhneſs and 
folly of his attempt, to thoſe who, having wiſe- 
ly before-hand provided themſelves with both, 
have been able, with very little trouble, to un- 


derſtand and find their way thro' them. The 


cauſes of nature are not to be diſcovered by ma- 
thematics, tho her effects may be aſcertained by 
#7 B them. 


STATE of the Casz &c. > IY 


- — 
= 


10 A Fair, Candid, and Impartial 


them. And 'was any one to attempt any thing 
of that kind — was he for inſtance, to undertake 
to ſhew how fire burns by algebra, to explain 
the nature and operations of the ſun by trigono- 
metry, or aſſign the cauſe of vegetation from the 
theory of conic ſections, he would, I ſuppoſe, 
and that very deſervedly, provoke the laughter 
and incur the contempt of all ranks and degrees 
of people. And yet, to give a ſatisfactory ac- 
count of all theſe things is the buſineſs of a phy- 
cal writer. Nor is this all; but whoever at- 
tempts to gueſs at cauſes ( for it can be called 
nothing better than gueſſing) merely from the 
ſuperficies and appearance of things that preſents 
itſelf in effects, whoever makes the miſtreſs to 
wait upon the handmaid, goes firſt to work 
with mathematics, and computes by obſervations 
and experimenÞ the proportions of the motions 
of bodies in particular caſes, and then infers, by 
deduction from what he ſees only, the cauſes of 
thoſe motions, and that not in ſuch particular 
caſes alone, but makes the application general 
and univerſal, poſſibly may, and probably will 
run into many ſtrange and fatal miſtakes, which 
beſides obſtructing the path leading to the know- 
lege of the particular about which he makes 
them, will prevent his coming to the truth, al- 
moſt in any point, while he retains them. I will 


beg 
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beg leave to ſet down in this place ſome of the 
errors which ſeem to me to flow naturally, and 
almoſt neceſſarily from ſuch a conduct. And 


FiRsT, as we judge in this caſe by appearan- 
ces only, and ſee nothing but bodies moving, we 
may be very eaſily and naturally led to infer, 
that they move of themſelves by ſome inherent 
virtue, or move one another by ſuch virtues e- 
mitted : or elſe we may think that the deity is 
ſubſtantially preſent with them, and moves them 
by his immediate influence. Either of which o- 
pinions will lead us — I know not whither. 


SECONDLY, as when we have made all our 
obſervations and experiments upon an effect, if 
the cauſe ſhould happen to be inviſible and im- 
perceptible to the ſenſes, we ſhall be left only to 
fancy and imagination, without any other guide, 


to gueſs at what we think will perform it, we 


may invent fifty imaginary ones, and every time 
miſs the true one; nor have we any criterion, 
whereby to judge which is true, and which ima- 
ginary, becauſe we can make the mathematical 
laws and proportions of motion ſquare to the 
imaginary one as well as the true one, and to 


one imaginary one as well as another. They 
will be true in themſelves, whatever the cauſe 


B 2 be, 
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be, and therefore can never demonſtrate whe- 
ter the tauſe be ſo or no. Which conſidera- 
tion alone, if it was carefully attended to, would, 
I humbly think, ſettle the queſtion at this time 
ſo neceſſary to be ſettled — How far a ſyſtem of 
phyſics is capable of mathematical demonſtra- 


tion ? 


THIRDLY, as in this method of proceeding 
we draw a general concluſion from particular 
premiſſes, that is, infer from an experiment up- 
on a ſmall parcel of matter, that the effe& is 
the ſame in larger, and more general operations, 
where there may be multitudes of circumſtan- 
ces, to us unknown, to vary and alter the caſe, 
we muſt fall very ſhort. Every new phænome- 
non that appears, where the circumſtances of 
things are altered, will be quite different, and 
put us to our wit's end to account for ; the con- 
ſequence of which is, that we muſt either aſſign 
it to a different cauſe from the former, in which 
caſe we ſhall have as many cauſes as phænome- 


na, or we muſt aboliſh the firſt cauſe, and try 


if we can't make both the effects ſquare to a 
new one, in which caſe we ſhall be changing 
our cauſes every day, 


FouRTH- 
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FouRTHLY, as the grand cauſes which pro- 
duce and carry on all the motions and opera- 
tions of the univerſo may happen to lye above 
and out of our reach, and we can at beſt reaſon 
only upon ſuch ſcanty pittances of them as are 
here within our reach, we may, by ſeeing and 
knowing ſo little of them, drop and lay them 
aſide, as not able to do the work they are ap- 
pointed to do, eſtabliſh a ſet of falſe, non- enti- 
tal, and imaginary ones, which we happen to 
think or fancy will do better, in the room of 
them, and ſo, by making every thing bend to 
them, not only have the miſery and mortifica- 
tion of being enſlaved to error, but by preclu- 
ding any farther enquiries in a different way 
from that eſtabliſhed, prevent the very poſſibili- 
ty of ever arriving at truth. | 


As this is a point of ſome conſequence, I will 


beg leave farther to illuſtrate and explain my 
meaning by a familiar inſtance, which will ſet 
it in-a clear light, and leave no room for any 
doubt about it, or I hope the truth of it. A per- 
ſon, who had never ſeen a machine of the kind 
before, happens to meet with a clock, and up- 


on looking attentively at it, perceives the hand 


to move round the dial plate. Much ſurprized 
8 at 
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at this, and not able to imagine how a piece of 
inanimate inert matter ſhould have a power of 
motion in it, he goes to a friend of his, who, tho' 
an excellent mathematician, was ignorant of the 
nature of the machine, and deſires him to in- 
form him how it was done. The caſe of inſtru- 
ments is produced, and to work he goes; and 
after ſome time tells him, that it appears from 
the niceſt and moſt accurate obſervations and 
experiments he can make, that the hand moves 
over the ſpace of an inch and a half in an hour, 
which amounts to exactly 18 inches in one day. 
Now this diſcovery, tho' the calculation might 
be perfectly true and juſt, could I ſuppoſe afford 
but very little ſatisfaction to the enquiring friend, 
who wanted to know the cauſe and manner of 
the agency in this caſe. And yet, farther than 
this, I think, mathematics cannot go in the diſ- 
covery of it. For ſhould our gentleman, with- 
out any farther knowlege or enquiry, go to rea- 
| fon about the cauſe from what he had ſeen and 
obſerved only, would he not run directly into 
the miſtakes I have above ſuppoſed to be the 
natural conſequences of ſuch a proceeding ? Let 
us ſee — Firſt, as he ſaw nothing but the hand 
moving, and the dial plate on which it moved, 
he would, he muſt, without any farther inſtruc- 
tion, conclude, either that the hand moved it- 
af, 
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ſelf, or that the dial plate moved it. Secondly, 
if he had a fruitful imagination, he might make 
out fifty cauſes, by giving different names to 


theſe ſuppoſed occult powers in the hand and 
dial plate, all in the ſame taſte, and inati 


ultimately in the fame end, and always be ſure 
to miſs the right. Nor could his calculations 


ever give him the leaſt affiſtance in diſc 
when he had the right. The hand would move 
over juſt the ſame ſpace in the ſame time, whe- 
ther the cauſe of the motion was in itſelf, or in 
the dial plate, or external to both. Thirdly, if 
he was to aſſign either of theſe as the cauſe of 
motion, not only in that particular machine, but 
deduce a general rule from it, that it muſt be 
ſo in all others, and obſerve the ſame rules of 
acting as it did there, the next machine he ſaw, 
where the ſituation of things. was altered, and 


the movement as well as. proportions different, 


would nonplus him. The fame ſort of cauſe 
would not do here. He muſt either therefore 
excogitate a new ſpecies of it, acting by other 
laws and rules, and then he might have as ma- 


ny ſpecies as there are machines, or muſt quit, 


that entirely, and aſſign another cauſe for both, 
and then he might change them every day. 
Fourthly, as the real and true cauſe was out of 
his reach, and he reaſoned only upon Ae parts 


W 
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which appeared to him, the hand and the dial 
plate, and ſettled his principles accordingly from 
them, thereby excluding all mechanical powers, 
reſolving it could not be done by any ſuch, on- 


ly becauſe he faw no ſuch to do it, and could 
not conceive how there could be any, he would 


not only embrace and adopt a falſe ſcheme, but 


by barring himſelf from any enquiries that way, 


utterly preclude himſelf from ever coming to the 
knowlege of the true. | 
Tus I have endeavoured to point out ſome 
of the inconveniences that may attend what may 
be called a mathematical method of philoſophi- 
zing, ſhould it ever be attempted. And now, 
that I may keep up to the definitions I ſet out 
with, I muſt beg the reader to indulge me, 
while I juſt hint on the contrary, at the advan» 
tages reſulting to the humble and diligent en- 
| quirer, from a phyſical ratio of proceeding. And 
here, the ſame inſtance, I believe, will very well 
ſerve our purpoſe. The part then of a phyſical 
ſpeculator, or true philoſopher, when he -had 
ſeen the circular motion of the hand round the 
plate of a clock, would be, immediately to exa- 
mine the ſubſtance the whole was made of, and 
the form and contrivance of it's make. He 
would preſently ſee that it was all inert matter, 


no part of which could poflibly move, unleſs it 


Was 
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was moved by ſome other, and tho' indeed he 


could perceive no viſible cauſe of it's motion, 


yet as a great part of the clock, about the hand, 
was concealed from him, he would not deter- 
mine that it moved itſelf, till he was certified 
what was there. If he could not get at this, he 
would enquire how the machine came in the 
place where he found it, who made it and put 
it together, and get the artiſt, if he was to be 
got, to unlock and ſhew him the mechaniſm of 
it; how by the weight of the incumbent maſſes 
of braſs, or lead, a ſtreſs and tenſion is laid up- 


on the wheels, which are ſo diſpoſed as to act 


upon one another, and by that means on the 
hand, which has a communication (by him ne- 
ver perceived) thro the dial plate with them. 
He might then contemplate it with inexpreſſible 
pleaſure and ſatisfaction, obſerving the neatneſs 
and perfection of the machinery, how exactly 
and conſtantly every wheel performed the part 
to which it was adapted and deſigned, and the 


regularity and uniformity of the hand's motion 
produced thereby. When the artiſt has inſtruct- 


ed him thus far (and thus far he muſt be in- 
ſtructed before he pretends, to, reaſon upon the 
ſubject,) if he has a mind to amuſe himſelf in 
making nice obſervations: and experiments upon 


particular parts and actions of the machine, and, 


JJ... 
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by applying the mathematics, to find out and 


ſettle the proportions the wheels bear to each o- 


ther, and their different effects according to their 
poſition or number, he cannot do better. It will 
be a conſtant fund of inſtruction and entertain- 
ment to him : he will every day diſcover more 
and more the aptneſs and fitneſs of the cauſes 
made uſe of by the artiſt to produce the effect 
deſigned, and conſequently be continually ſeeing 
freſh reaſon to admire his admirable ſkill and 
contrivance. * 

Tusk are my ſentiments of the eflential dif- 
ference between phyſics and mathematics, and 
the true uſe and application of the latter to the 
former. I hope they will be found to be ſup- 


2 It may be proper to obſerve in this place, that I do not 
bring the inſtance of a cloct as parallel to the world in all points, 
which it evidently is not, the one receiving it's motion from 
ſomething external to itſelf, the other being (phyſically confider- 
ed) a ſelf moving machine; but thus far only, that the cauſe of 
motion in both is inviſible and imperceptible ; and i in this reſpect 
I apprehend they are exactly fimilar, | 

Since I wrote this, a friend ſhewed me a parallel of this kind, 
drawn by the great and good Sir MarTRZW HaLE, in his eri. 
gination of mankind ; where he ſuppoſes a ſet of ancient philoſo- 
. phers, of different ſets, who had in their walks found a curious 
clock, or watch, diſputing upon the cauſe of it's motion, and en- 
deavouring to account for it, each according to his reſpective hy- 
potheſis; till the artiſt appears, and ſhews them how totally wide 
they all were of the mark; for that he had made the machine, 
and put the parts of it together in ſuch a manner, as that the mo- 
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ported by right reaſon, and not wholly 
able to the fitneſs of things, Th ß Ii | 
that I offer them to the publick becauſe they 
ſeem to me to be ſo, and ſhall be ready to with- 
draw them the moment they are found to be o- 
therwiſe. They deſire only a candid and unpre- 
judiced judgment, and are equally prepared to 
ſtand or fall by it's determination. But as a wri- 
ter is nothing in this age without his paſſport of 
authorities, and as a love and fondneſs of ſingu- 
larity and novelty is what I ſhould be very ſor- 
ry to have imputed to me, I ſhall deſire to have 
council heard upon this point, that the reader 
may ſee, the poſitions advanced above are not 
the inveterate prejudices of a bigot, the diſtem- 
pered fumes of an oyer heated imagination, or 


tion once given it ſhould continue, without the immediate appli- 
cation of his hand every moment to it. The uſe Sir MaTTHEw 
makes of this is, to ſhew, as in a picture, the confuſed and vain 
ſpeculations of philoſophers about this ſyſtem of the univerſe, and 
the motions carried on in it, when God by Moss has ſtruck 
dumb the wiſdom of the wiſeſt of them; and ſhewed that in one 
chapter, to diſcover which thouſands of volumes have been writ 
and read in vain, The paſlage is too long to inſert here; but I 
muſt beg the favour of the reader to peruſe it at his leiſure, as I 
am certain it will amply reward his pains, and will I hope be ſome 
ſanction to what I have here ſaid upon the ſubjeft, — See origi- 
nation of mankind — ſect. 1v. ch. 6. ad init. This paſſage is like - 


wiſe quoted by Biſhop Burner in his life of Sir Marruz W- 


HaLe, as an inſtance of his manner of illuſtrating ſubjeQs by 
fimiles, or compariſons — p. 129. 
| | "LD. the 
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the mad ravings of an enthuſiaſtic brain. And 
I am much pleaſed to find, upon turning over 
that juſtly celebrated poem ANTILUCRETIUS, 
that I have an able advocate in the polite and 
learned author of it, who has expreſſed almoſt 
the ſame ſentiments upon the point in hand that 
I have done, but in ſo very widely different a 
manner, with that beauty, propriety, and ele- 
gance of language, that the reader, I am ſure, 
will excuſe me, if I ſet down the paſſage at 
length. It is in the 1vth Book. The learned 
cardinal is diſcuſſing the caſe of a ſet of philoſo- 
phers in his time, who, it ſeems, had eſtabliſh- 
ed falſe cauſes, and then pretended to prove them 
true by mathematical calculations and 'demon- 
ſtrations — His words are as follow — 


Nec redimit genus hoc vitii perfecta matheſis. 

Scilicet illa modos tantum deſcribit agendi, 

Naturam vero non inveſtigat agentis. 

Cum ſieri paſſit numeros det ut algebra rectos, 

Abſurdo ad libitum poſito quaſi certius eſſet. 

AT SOPHIZ EST CAUSAS, NON TAN TUN 
EFFECTA NOT ARE: 

Dux veri ſophia eft ; ſophia GRMANA ma- 
theſis ; | 

Ambe coxncorDeM gaudent impendere curam ; 

Utraque naturam complectitur, altera manca eſt. 


hy ws a$ 
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Motum hunc fi caſu fieri, vel amore docerem, 

(Hac habuere ſuos etenim commenta patronos ) 
Turbinis aut inſtar crepitantibus ire flagellis 

Sidera percuſſa, & varid vertigine volvi; 

Si canerem aurigas illis aſſiſtere divos, 

Credidit ut cali plerumgue ignara vetuſtas, 

Et curſum inter ſe pattum ſervare regendo; 

Si fretus Ptolemev, operoſos orbibus orbes 

Aajicerem, uſque novis cælum intricans Epicy- 


clis 3 

LEGITIMOS POSSIM NUMEROS IMPLERE : 
quid inde ? 

VERACES NUMERI,  MENDAX AT CAUSA 


SUBESSET. Lis. Iv. v. 1082. 


A CLEARER and nobler teſtimony cannot, I 
think, be wiſhed for, or deſired, nor can I ſee 
how any thing I have ſaid can be attacked, un- 
leſs the Cardinal's reaſoning be firſt ſubverted. 
And I muſt confeſs, I ſhall not be afraid or a- 
ſhamed to fall with fo polite a ſcholar, and per- 
fect maſter of his ſubject, as every one who has 
read his book muſt acknowlege him to be. If 
there ſhould be any who will take upon them 
to ſay, that cardinal PoLicnac did not under- 
ſtand philoſophy, (tho' it becomes ſuch to prove 
what they aſſert, before they expect to be heard 
W let them take the 

autho- 
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authority of one who did, amongſt their own 
countrymen. * Geometry can be of little uſe in 
« philoſophy till paTA are collected to build 
« on, and Lord VERULAM has juſtly obſerved, 
te Matbeſin phileſophiam naturalem TERMINARE 
&« gebere, non GENERARE, aut PROCREARE, It 
* is the province of mathematics to put the 
* LAST hand to phylics, not to BEGET them.“ 
The learned and ingenious CoLLin MACLAU- 
RIN, in his account. of Sir Isa Ac NEWTON'S 
diſcoveries. p. 36. 

Bur here I am very ſenſible I muſt ſtop. All 
this, I ſhall be told, ſtrikes directly at the Nx w- 
TONIAN philoſophy, which is profeſſedly ma- 
thematical, and goes upon the very plan I have 


been endeavouring to prove an erroneous one; 


ſo that I ſhall be in danger of having the can- 
dour I pretend to called in queſtion, and loſing 
all my readers, who will not care to be ſeen in 
the company of one who has falſified his ho- 
nour, and not kept up to his promiſes and en- 
gagements. This is indeed a very material and 
powerful objection, and if I cannot get hand- 
ſomely quit of it, to be ſure I may as well lay 
down my pen, and proceed no farther ; which 
many, I know, according to the commonly re- 
_ ceived notions of the NEwTONIAN philoſophy, 
will think I ſhall certainly be obliged to do. 
But 


„ 
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But 1 hope, if it could be ſhewn — that Sir 
IAA NEwTON agrees with me entirely in the 
uſe and application of mathematics — that his 
deſign was only to aſcertain effects, and calcu- 
late proportions by them — that he uſed his 
terms as names only for effects — that he con- 
feſſed, and declared, he knew not the cauſes of 
them, aud left us his opinion of them in hints 
only, and queries, that ſo they might be farther 
inveſtigated and aſcertained by the enquiries of 
ſucceeding philoſophers — if, I ſay, all this could 
be made out to ſatisfaction, I would willingly 
hope the reader's favour might be regained, and 
the words fair, candid, and impartial, keep their 
place in my title. And if, after this, I could 
ſhew, that Mr. HuTcminson has made farther 
enquiries — that he has attempted from ſcrip- 
ture and experiment to inveſtigate and aſcertain 
the cauſes of things — and that (if his ſcheme 
holds) he has even proved Sir Isaac's conjecs 
tures concerning them to have been, as far as 
they went, true and right, I cannot but flatter 
myſelf it would entitle his books to a careful 
and attentive peruſal, the only requeſt that has 
ever been made for them, and which (tho as 
one ſhould think ſo very reaſonable a one) they 
have not as yet been able to obtain. Let not the 
reader, from any preconceived opinions of his 

own, 
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own, think what I attempt to make out wild 
and impoſſible, nor out of any fond deſire of 
ſeeing it made out, perſuade himſelf I have done 
it, if I have not. Let him not on the one hand 
judge me before he hears me, nor on the other 
take any thing for granted that there is not abun- 
dant evidence for. I ſhould be glad if the learn- 
ed, and philoſophers of all ranks and denomina- 
tions, would do me the honour to make their 
remarks upon me, and ſcrutinize all I ſay to the 
utmoſt, ſo it be done without prejudice, or ani- 
moſity. And I am bold to be thus open and in- 
genuous with the world, becauſe I have no bye 
defigns or intereſts to ſerve. I write for truth, 
and it is exactly the ſame to me, whether I am 


found in the right or wrong, ſo I can but any 


way conduce to the diſcovery and eſtabliſhment 
of it: to effect which, I know not of a more 
likely method, than laying the poſitions and o- 
pinions of both parties fairly together. Had any 
able hand undertaken to do this with regard to 
thoſe of Sir IsAAc Nxwrox and Mr. HvT- 
CHINSON, I had not had the preſumption to have 
thought of it. But as no body has done it, nor 
have I heard of any one who has any intention 
of doing it, I have taken the liberty humbly to 
ofter my poor endeavours towards it. I am not 
vain enough to imagine ſo great and glorious an 

end 
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end can be compaſſed by ſo mean an inſtrument 
as I am. All I deſire is, that as every thing is 
done, ſo it may be taken, for the beſt. 

Ix order then to come at a knowlege of Sir 
Isaacs real ſentiments and diſcoveries in philo- 
ſophy, it will be neceſſary to take a ſurycy of 
his writings which contain them, and the ac- 
count he himſelf there gives of the deſign and 
intent of his undertaking. 

*AND as the title page of every author, who 
knows what he is about, ſhould be a general 
key to all that follows in his book, we will, if 
the reader pleaſes, firſt take a view of that. 
Here we are preſented with the following words 
— Naturals philoſophie principia mathematica — 
Mathematical principles of natural philoſophy. This 
title has been thought, I know, by ſome to in- 
volve in it a contradiction, the principles of eve- 
ry ſcience being, as they conceive, in itſelf, and 
therefore not to be taken out of another quite 
different from it, as the ſcience of phyſics un- 
doubtedly is from that of mathematics. But a 
paſſage in the proœmium to the third book will 

a N. B. The editions of Sir Is a ac's works made uſe of in the 
following pages are — That of his Principia printed at Cambridge 
in 1713. 2d edit. and his Optics zd edit. Lond. 1721. To the 
former of which I fhall ſubjoin Mr. Morrz's tranſlation, for the 
benefit of the Exgliſb reader — The edition of Mr Hurchix- 


son's works referred to, is the laſt in 12 vol. 
9 ſhew, - 
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ſhew, I think, in what ſenſe it was meant. For 
there, Sir IsAAc, foreſeeing that ſuch miſtake 
might ariſe, from not duly attending to his mean- 
ing, takes care to guard us againſt it, by inform- 
ing us, that the principles of philoſophy he gives 
us are not phileſophical principles of philoſophy, but 
mathematical ones only. In libris precedentibus 
principia philoſophie tradidi, non tamen philoſo- 
phica, ſed mathematica tantum. In the prece- 


« ding books I have laid down the principles of 


« 9hiloſophy ; principles, not philoſophical, but ma- 
« thematical.” Meaning plainly, that his philo- 
ſophy was quite a different thing from what 
commonly went by that name — the ſcience of 
phyfics. His conſiſted in calculating the different 
ratios and proportions of the known and viſible 
effects of unknown and inviſible cauſes, not in 

aſſigning thoſe cauſes to the effects. It was ma- 
thematical philoſophy, but had nothing to do with 
phyfics. He illuſtrated and explained e. g. what 
he called the phenomena of gravity ; i. e. he found 

by diligent obſervation and compariſon, that 

there was ſuch an effect as this conſtantly pro- 

duced in nature according to certain laws, rules, 
and proportions, but what produced it, or what 

the manner of the agency was, he never pretended 

to ſhew. The truth of this will be demonſtrated 
from his own words in it's proper place. I bring 

it 
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it here only as an exemplification of what I take 
to be contained and implied in his title. If I am 
wrong in this, I ſhall, with a great deal of plea- 
ſure, make my acknowledgments to any one 
who ſhall trouble himſelf ſo far as to ſet me 
right. | 

NEXT to the title, let us look a little into 
the preface, which lets us farther into his de- 
fign, and will, I think, be found much to our 
preſent purpoſe. This is taken up chiefly in 
ſhewing the manner in which geometry relates 
to mechanics, and to philoſophy. At the con- 
cluſion of that part of it, Sir Isa Ac, ſpeaking of 
his work, ſays — * Nos autem non artibus ſed phi- 
hſophiee conſulentes, deque potentiis non manualibus 
ſed naturalibus ſcribentes, ea maxime tractamus 
que ad gravitatem, levitatem, vim elaſticam, re- 


fitentiam fluidorum & ejuſmodi vires ſeu attracti- 


vas ſeu impulſivas ſpectant: & ea propter, hec 
neſtra tanquam philoſophiæ principia mathemati- 
ca proponimus. Our deſign not reſpecting arts 
« but philoſophy, and our ſubject, not manual 
but natural powers, we conſider chiefly thoſe 
« things which relate to gravity, levity, elaſtic 
« force, the reſiſtance of fluids, and the like 
forces, whether attractive or impulſive. And 
« therefore we offer this work as mathematical 

The author's preface p. zd. 

D 2 ce prin- 


28 A Fair, Candid, and Impartial 


« principles of philoſophy.” This I apprehend, I. 
oreatly confirms the account I have above given, 
as it plainly declares, that the reaſon of their be- c 
ing ſtyled mathematical principles of phuloſopby Will © 
was, becauſe in them were conſidered, in a geo- 
metrical way, the effef?s called gravity, levity, Wi © 
elaſticity, &c. whether they were cauſed by at- 
traction or impulſe — ſeu attractivas ſeu impuſi- tl © 
vas. This therefore was not deſigned to be de- 
termined in this work, but the phænomena on- 
ly and proportions laid down. And this philo- 
ſophy differed from mechanics, in that they treat- 
ed only of manual, this of natural powers. An- 
other ſentence in the ſame page deſerves particu- 
lar regard — Utinam cetera nature phenomena 
ex principits mechanicis eodem argumentandi ge- 
nere derivare liceret. Nam multa me movent 1 
nonnibil ſuſpicer ea omnia ex viribus quibuſdam 
pendere poſſe, quibus corporum particulæ per cau- 
fas nondum cognitas vel in ſe mutuo impelluntur 
& ſecundum figuras regulares coharent, vel ah in- 
vicem fugantur et recedunt : quibus viribus igno- 
tis, philoſophi hactenus naturam fruſtra tenta- 
runt. Spero autem quod vel huic philgſopbandi mo- 
, vel veriori alicui, principia hic pofita lucen i « 
aliquam præbebunt. I wiſh we could derive ©: 
* the reſt of the phznomena of nature by the 
e fame kind of reaſoning from mechanical prin- <. 
e ciples, 
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« ciples. For I am induced by many reafons to 
« ſuſpect that they may all depend upon certain 
« forces by which the particles of bodies, by ſome 
« cauſes hitherto unknown, are either mutually im+ 
« pelled towards each other, and cohere in re- 
« gular figures, or are repelled and recede from 
« each other; which forces being unknown, philo« 
« ſophers have hitherto attempted the ſearch of na- 
« ture in vain. But I hope the principles here 
« laid down will afford ſome light either to that, 
o. or ſome truer method of philoſophy” — Can 
it. WJ any thing be more juſt, or modeſtly ſpoken ? 
n. WM * There are ſecondary cauſes or agents, he is ve- 
11. iy ſenſible, that do perform and carry on the o- 
„ perations of nature, tho' they have hitherto re- 
mained unknown, and their having done ſo has 
been the reaſon that our ſchemes of philoſophy 


am a To the fame purpoſe in his optics, p. 369, ſpeaking of the 
u- phænomenon of a drop of oil between two glaſſes, he ſays 
, © There are therefore acenTs in nature able to make the parti- 

. * cles of bodies ſtick together by very ſtrong attractions. And it 3 
1 *is the buſineſs of experimental philoſophy to find them out.” So " 
10- WW again p. 365 — © Now if compound bodies are ſo very hard as | 
ta-W © we find ſome of them to be, and yet are very porous, and con- 
“ ſiſt of parts which are only laid together, the ſimple particles 
* which are void of pores, and were never yet divided, muſt be 
cM much harder And how ſuch very hard particles which are 
1ve * only laid together, and touch only in a few points, can ſtick 
the © *22*ther, and that fo firmly as they do, without the afſiftance of 
** $0METHING tobich cauſes them to be attrafted or PRESSED fe- 
* wards one another, is very difficult to conceive.” 


les. have 
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have all fallen ſhort. Which is the very misfor- 
tune I have above proved muſt always attend 
ſuch ſchemes. But he hopes, that whenever 
they come to be diſcovered by this, or any better 
method of philoſophizing, what he has laid 
1 don may be of ſervice. And of very great ſer- 
vice undoubtedly it may, tho it be not in itſelf 
| ſufficient for finding the agents, in illuſtrating 
alda and adjuſting them to particular effects, when 
found. 

MaTTERs appearing thus plain from the de- 
ſign, as laid down in the title and preface, let 
us take a ſhort view of the execution, in the 
work itſelf. In the firſt definition, ſpeaking of 
the quantity of matter as ariſing from the denſi- 
ty and magnitude together, he ſays — Et par eff 

ratio corporum omnium, qua per cauſas quaſcun- 
que diverſimode condenſantur. The ſame thing 
*1s to be underſtood of all bodies, that are by 
* any rauſes whatever differently condenſed.” Is 
not this plain, that he conſiders the ratios, pro- 
portions, &c. only in a geometrical way, let the 
cauſes be what they will? Medii interea, fi quod 
fuerit, intenſtitia partium libere pervadentis, hic 
nullam rationem habeo. I have no regard in 
this place to a medium, if any ſuch there is, 
« that freely pervades the interſtices between the 
e parts of bodies. This is a ſtill farther proof. 
For 
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For had he been ſettling cauſes, the exiſtence = 
and agency of ſuch a medium would doubtleſs 
have been the firſt thing to be enquired after. 
For if there be a fluid diffuſed thro' nature, pe- 
netrating and permeating the pores of all bodies, 

no man in his ſenſes can deny that it muſt have 
a very great and principal ſhare in carrying on it's | 

operations. And that the — / quod fuerit — did 
ot imply a diſbelief of any ſuch in Sir IsA Ac 
at leaſt, that he changed his mind marvellouſly 
wards, if it did — will be fully made to ap- 
pear below. 

Tur vth definition is as follows — Vis cen- 
ripeta eft, qud corpora verſus punctum aliquod tan- 
quam ad centrum undique trahuntur, impelluntur, * 
reel utcunque tendunt. Hujus generis eff gravitas, 
-a corpora tendunt ad centrum terre ; vis mag- 
g Wnctica, ud ferrum petit magnetem; & vis illa, 
y Wquzcunque fit, gud planet perpetuo retrabuntur 
a motibus rectilineis, & in lineis curvis revolt co- 
guntur. A centripetal force is that by which 
e bodies are drawn, or impelled, or any way tend 
* towards a point, as to a centre. Of this ſort is 
ic {W* grovity, by which bodies tend to the centre of 
in the earth; magnetiſin, by which iron tends to 
s, WI loadſtone; and that force, whatever it is, by 
e which the planets are perpetually drawn afide 
f. from the rectilinear motions which otherwiſe 
Or « they - 
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« they would purſue, and made to revolve in 
« curvilinear orbits.” This likewiſe is abundant- 
ly plain. And that he thought the Vis illa quæ. 
cunque fit — that moved the planets, was conti. 
guous and continuous from them to the ſun, ] 
think is evident from his bringing (as he doe 
in the next ſentence) the inſtance of a fone whir. 
ling round in a ling, to illuſtrate it; as a body 
revolving in the air by a power connected with 
and joined to it can never, one would think, þ 
an exemplification of one revolving by itſelf in 
empty ſpace without any ſuch power — I only 
propoſe it as a probable conjecture — Let tt 
learned conſider, and determine. Towards the 
end of this definition, ſpeaking of the propor 
tion of force neceſſary to retain' the moon in he 
orbit, he ſays — Mathematicorum eſt invenire vim 
qui corpus in dato quovis orbe datà cum veloci 
tate accurate retineri poſſit; & viciſſim invenin 
viam curvilineam, in quam corpus e dato quc 
vis loco data cum velocitate egreſſum a data 
flectatur. Which is the true account of the ul 
of mathematics, and agrees exactly with what | 
have above laid down concerning them; ſo thi 
I have here the pleaſure and ſatisfaction to find 
that I fight this battle with Sir IsAAc on m 
fide ; the ſenſe of the paſſage being plainly an 
evidently this — That the buſineſs of mathe 
cc matician 


KSS K. g. 8 J. 8 3 88 


— 


STATE of the CAS &c. 33 8 1 

« maticians is to find out what quantity or pro- 
« portion of force or power is neceſſary to keep 
« a body in any given orbit with a given veloci- 
« ty, and on the other hand, to ſettle the orbit 
« that a body ſetting out from a given place with 
« a given velocity, will by ſuch force be bent in- 
« to,” But as to the cauſe of that force, whe- 
ther it be within or without the body, whether 
lodged in fluids or ſolids, mathematics by no 
means ſettle, or have any thing to do with it. 

In definition virith he explains the meaning 
of the terms Vis centripeta, motrix, acceleratrix, 
attractio, &c. at large, and ſpecifies particularly 
what ſenſe it is he uſes them in. I ſhall fet the 
paſſage down at length, as it may be ſufficient 
to end all diſputes upon this point. Haſce vi- 
rium quantitates brevitatis gratia nominare licet vi- 
res motrices, acceleratrices, & abſolutas; & diſ- 
tinctionis gratiã referre ad corpora, centrum peten- 
tia, ad cor forum loca, & ad centrum virium : ni- 
mirum vim motricem ad corpus, tanquam conatum 
& propenfionem totius in centrum, ex propenfiombus 
omnium partium compoſitam ; & vim acceleratri- 
cem ad locum corporis, tanquam efficaciam quan- 
dam de centro per loca fingula in circuitu diffuſam, 
ad movenda corpora que in iffis funt ; vim autem 
ry ad centrum, tanquam cauſa aliqua præ- 

antum, fine qud vires motrices non propagantur per - 
E 
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regiones in circuitu ; five cauſa illa fit corpus ali. 
quod centrale (quale eft magnes in centro vis mag- 
netice, vel terra in centro vis grauitantis) five 
ALIA ALIQUA QUZ NON APPARET. MATHE-= 
MATI1CUs duntaxat eſt hic conceptus. Nam vi- 
rium CAusAs & ſedes PHYSICAS jam non ex- 
pendo. * Theſe quantities of forces we may for 
« brevity's ſake call by the names of motive, ac- 
« celerative, and abſolute forces; and for diſtinc- 
ce gion ſake conſider them with reſpect to the bo- 
« dies that tend to the centre ; to the places of 
te thoſe bodies; and to the centre of force to- 
« wards which they tend: that is to fay, I refer 
te the motive force to the body, as an endeavour 
te and propenſity of the whole towards a centre, 
te ariſing from the propenſities of the ſeveral parts 
« taken together; the accelerative force to the 
te place of the body, as a certain power, or ener- 
ce oy, diffuſed from the centre to all places a- 
e“ round to move the bodies that are in them; 
te and the abſolute force to the centre, as endued 
« with ſome cauſe, without which thoſe motive 
« forces would not be propagated thro' the ſpa- 
ce ces round about; whether that cauſe is ſome 
e central body (ſuch as is the load-ſtone in the 
te centre of the force of magnetiſm, or the earth 
ein the centre of the gravitating force) or any 
* thing elſe that does not yet appear. For I here 
. cc deſign 
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« deſign only to give a MATHEMATICAL notion 
« of thoſe forces, without conſidering their puy- 
« $ICAL cauſes and ſeats.” So again a little be- 
low — Porro attrattiones & impulſus eodem ſenſu 
acceleratrices & motrices nomino. Voces autem at- 
tractionis, impulſus, vel propenſionis cujuſcun- 
que in centrum, indifferenter & pro ſe mutuo 
promiſcue uſurpo; has vires non PHYSICE, ſed 
MATHEMATICE tantum- conſiderando. Unde 
CAVEAT LECTOR, ne fer hujuſmodi voces cogitet 
me ſpeciem vel modum actionis CAUSAMvE aut 
rationem PHYSICAM alicubi definire, vel centris 
(que ſunt puncta mathematica) vires vx RR & 
PHYSICE tribuere, , FORTE aut centra trahere, 
aut vires centrorum efſe dixero. ] likewiſe call 
« attractions and impulſes in the ſame ſenſe acce- 
« [erative and motive; and uſe the words attrac- 
« tion, impulſe, or propenſity of any ſort to- 
« wards a centre, promſcuouſly, and indiſferentiy 
« one for another ; conſidering thoſe forces not 
«PHYSICALLY, but MATHEMATICALLY: 
« wherefore, the reader is not to IMAGINE, that 
« by thoſe words I any where take upon me to 
« define the kind or the manner of any action, 
« the CAusEs or the PHYSICAL reaſon thereof, 
« or that I attribute FoRCEs in a TRUE and PHY- 
* SICAL ſenſe to certain centres (which are only 
* mathematical points;) when at any time I Hay- 

E 2 «© PEN 
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« PEN to ſpeak of centres as attracting, or en- 
ce dued with attracting powers.” | 

To this definition give me leave to add ano- 
ther paſſage or two to the ſame effect. Lib. 1, 
ſect. 11. ad init. p. 147. Jam pergo motum expo- 
nere corporum ſe mutuo trabhentium, conſiderand 
vires centripetas tanquam attractiones, quamvi- 
fortaſſe, fi puysick loquamur, verius dicantur 
impulſus. In MATHEMATICIS enim jam verſa- 
mur, & propterea miſſis diſputationibus pus! 
cis, familiari utimur ſermone, qu? paſimus a lec- 
toribus mathematicis facilius intelligi. © I ſhall at 
te preſent go on to treat of the motion of bodies 
« mutually attracting each other; conſidering 
« the centripetal forces as attractions; tho' per- 
te haps in 4 PHYSICAL riding they may more 
ce truly be called :mpulſes. But theſe propoſitions 
. «are to be conſidered as purely MATHEMATI- 
« CAL ; and therefore, laying afide all puVsIcAI 
« confiderations, I make uſe of a familiar way of 
« ſpeaking, to make myſelf the more eafily under. 
« ſtood by a mathematical reader.” So again — ibid. 
ſchol. ad fin.— p. 172. Vocem attractionis hic ge- 
neraliter uſurpo pro cor porum conatu quocunque 
accedendi ad invicem, five conatus iſte fiat ab ac- 
tione corporum, vel ſe mutuo petentium, vel per 
ſpiritus immiſſos ſe invicem agitantium, ſive ts ab 
actione ætheris, aut aeris, mediive cujuſcunque 
ſeu 


— — , — ẽmm⏑ en¼m ot: Sn 8 a — 


STATE of the CASE Ce. 37 


natantia in ſe invicem utcunque impellentis. Eo- 


dem ſenſu generali uſurpo vacem impulſùs, non ſpe- 
1, Nies virium & qualitates puYSsICAs, ſed quanti- 
po. tates & proportiones MATHEMATICAS in boc 
uh ractatu expendens, ut in definitionibus explicui. 
v here uſe the word attraction in general for 


*« any endeavour of what kind ſoever made by 
a- bodies to approach each other, whether that 
si- cndeavour ariſe from the action of the bodzes 
ec - themſelves as tending mutually to, or agitating 
each other by ſpirits emitted; or whether it 
lies I © ariſes from the action of the ther, or of the 
ing air, or of any medium whatſoever, whether cor- 
er- Wl © poreal or incorporeal, any how impelling bodies 


ore il © placed therein towards each other. In the fame 


ons i © general ſenſe I uſe the word impulſe, not defi- 
i- © ning in this treatiſe the /peczes, or PHYSICAL 


AL © qualities of forces, but inveſtigating the quanti- 


ties and MATHEMATICAL proportions of them ; 
er- Las I obſerved before in the definitions.“ 

id. In the prozmum to the third book, p. 3 56, 
ge- he fays — in libris præcedentibus principia pbilgſo- 
ue ¶ Pbiæ tradidi, non tamen philoſophica ſed MA- 
c- THEMATICA TAN TUM, ex quibus videlicet in 
per ¶ rebus philoſophicis diſputari paſit. Hac ſumt mo- 
4 tram & virium leges & conditiones, quæ ad phi- 


que Hepbiam maxime ſpecranr. Eadem tamen, ne fle- 


ſeu rilia 


ſeu corporei ſeu incorporei oriatur, corpora in- 
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rilia videantur, illuftravi ſcholiis quibuſdam phil. 
ſophicis, ea traftans que generalia ſunt, & in qui. 
bus philoſophia maxime fundari videtur, uti cor. 
porum denſitatem & reſiſtentiam, ſpatia corpo- 
ribus vacua, motumque lucis & ſonorum. Su- 
pereſt ut ex iiſdem principiis doceamus conſtitutio- 
nem ſyſtematis mundani. In the preceding 
ebooks I have laid down the principles of phil 
 « ſophy, principles not PHILOSOPHICAL but MA- 
© THEMATICAL ; ſuch to wit, as we may build 
te our reaſonings upon in philoſophical enquiries, 
« Theſe principles are the /aws and conditions of 
te certain motions, and powers, or forces, which 
« chiefly have reſpe& to philoſophy. But leſt 
e they ſhould have appeared of themſelves dry 
c and barren, I have illuſtrated them here and 
te there, with ſome philoſophical ſcholiums, giv- 
ing an account of ſuch things as are of more 
< general nature, and which philoſophy ſeems 
* chiefly to be founded on; ſuch. as the denſity 
e and the reſiſtance of bodies, ſpaces void of all 
te bodies, and the motion of light and ſounds, 
© It remains, that from the ſame principles I now 
e demonſtrate the frame of the ſyſtem of the 
world.“ This exhibits at one view the ſcheme 
and nature of this celebrated work. The two 
firſt books are taken up in ſettling the laws, 
rules, and proportions of motion, and moving 
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,odies, with Ane general philoſophical ſcholia 


pace void of bodies (groſs ones only I preſume) 
and the motion of light and ſounds ; after which, 
n the third book, theſe laws, rules and propor- 
ions are applied to the phenomena of the ſyſ- 
em of the univerſe. But that there is not the 
eaſt hint in that, or the former, concerning the 
pbyfical cauſes of all or any of theſe motions, we 

ve the author's own word for it, which (if we 
ill believe him, and think he underſtood his 
dn writings,) ought for ever to determine the 
atter. P. 483. Haclenus phanomena calrum & 
maris noſtri per vim gravitatis expoſui, ſed CAu- 
SAM gravitatis NONDUM ASSIGNAVI. — In hac 
ph:loſophia propofitiones deducuntur ex phanomenis, 
7 redduntur generales per inductionem. Sic impe- 
etrabilitas, mobilitas, & impetus. corporum et 
LEGES motuum & gravitatis INNOTUERUNT. 
« Hitherto we have explained the phænomena 
« of the heavens and of our ſea by the power of 
« gravity, but have not yet aſſigned the CAusE of 
* this power. — In this philoſophy particular pro- 
* poſitions are inferred from the phenomena, 
* and afterwards rendered general by induction. 
Thus it was that the impenetrability, the mobi- 
c 25 and the impulfrve force of bodies, and the 
*LAWS of motion and of gravitation were DIs- 

© COVERED.” 


Sing the denſity and reſiſtance of bodies, 
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« coveRED.” Here Sir IsAac W enabled me 
to ſum up the whole of the queſtion I am upon, i 
in a word. The Laws then, not the causrs 
of motion and gravity, are what he has diſcs. 
vered. | 
Tus I have faithfully laid before the reader 
ſuch a ſtate of philoſophy as I have found in Sir 
Isaac. I have no authority to add any thing to 
him, or make him ſay what he does not. Phy- 
fics are utterly diſclaimed all thro his principia, 
of which, from the title to the concluſion, ma- 
thematics only are affirmed to be the ſubje; 
all cauſes are abſolutely and entirely ſet out of 
the queſtion, the terms explained to ſtand only 
for effects, and the reader expreſly cautioned to 
take them in no other ſenſe, by that ever to 
be remembered CAVEAT LECTOR in the v11ith 
definition. Words cannot poffibly make any 
point clearer and plainer than this is made by 
Sir ISAAC. — But is it ſo, it may be aſked, with 
his followers? What ſhall we do with them! 
To which I anſwer, that I humbly think, there 
are enough of them to do for themſelves. And 
if they have done any thing they ſhould not 
have done, they will be ready, I dare ſay, when 
properly informed of it, to undo it again. I am 
not ſtating the caſe between NEwToN1ANSs-and 
HuTcnrinsoNIAaNns, but NEwTon and HuT- 
| | CHINSON ; 
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cnmso; and if their reſpective admirers have 
celebrated either of them for excellencies which 
they never pretended to, and faſtened doctrines 
and poſitions upon them which they never dreamt 
of holding, nay which they have deny d and diſ- 
claimed — that is no fault of mine. I am hear- 
tily ſorry for it, and muſt beg the favour of eve- 
ry man who has been guilty of it, to be as quick 
as he can in taking to himſelf his ſhare of the 


N burden under which he has made his author in 
can awkward manner to ſidle and waddle, that the 
world may fee him walk ſtraight and upright in 
of WF his eaſy and natural gait, without which they 


can never be able to form a proper judgment of 


have done this, I take not upon me to affirm. 
But thus far, I hope, may be ſaid without of- 
fence, that it muſt ſurely have been a little in- 
advertency, (to ſpeak the gentleſt we can of it) 
in ſome of them, occaſioned, I doubt not, by 
their ſuperlative honour and veneration for his 
name, to beſtow ſuch extravagant encomiums 
upon him as they have done, and that fo con- 
trary to his on declarations, as a writer who 
had made ſuch amazing and ſtupendous phyſical 
diſcoveries into the agency of nature. And they 
ſhould, have reflected, that praiſing him for what 
he had not done was the keeneſt piece of ſatyr 

| | F they 


his ſhape. That the admirers of Sir Isaac 
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they could have thrown out againſt him, as it il 

was flily and covertly objecting to him, what he Wl in 

ought to have done to have deſerved thoſe prai- Wil be 
di 
ra 


ſes, and to have really been, what they ſay he 
is — A PHILOSOPHER. This may perhaps he 
thought too forward and preſuming in me to ve 
fay. And indeed, were it any thing new, or an . 
obſervation purely of my own, I had not ven- 
tured upon it. But it is not. Sir IsAAc himſelf, Wc | 
in his life-time, complained of being killed-with « 
te kindneſs of his friends, as it is left upon re-. 
cord by the learned and ingenious Dr. PzMzzx- W;; 
TON, who in the laſt page of his v/ew, ſpeaking 
of attraction, tells us — © He (Sir IsAAac) has 
te often complained to me of having been mil- 
* underſtood in this matter. What he ſays up- 
te on this head was not intended by him as a Mor 
te philgſophical explanation of any appearances, but Nh 
e only to point out a power in nature not hither- MW. 
e to diſtinctly obſerved, the cauſe of which, and NW 
te the manner of it's acting, he thought was wor- for 
« thy of a diligent enquiry.” If I might be allow- the 
ed to offer a conjecture upon this occafion, what ¶ the 
it is that has been the cauſe of all the miſtakes 
that have ariſen concerning the NEwTonian Ml þ 
fyſtem, tho' Sir Isa Ac had fo well guarded a- pon. 
gainſt them, and of our foundering at the threſ- W 
hold of his meaning, inſtead of proceeding, as MW... 
we 
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we ſhould have done, and he defired us to do, 
in our phyſical enquiries, I humbly think it has 
been owing to Sir IsAaac's uſing his terms in a 
different acceptation from what the words gene- 
rally are taken in. For, as Dr. PEMBERTON, 
very juſtly obſerves — * the common inaccu- 
« rate ſenſe of words, notwithſtanding the limi- 
« tations given them by definitions, will offer it- 
« ſelf ſo conſtantly to the mind, as to require 
« oreat caution and circumſpection for us not to 
< be deceived thereby.” E. g. The word attrac- 
tion. When an author ſays one body attratts 
mother, it is natural enough, at firſt fight, to 
underſtand him, as if he had ſaid, that one bo- 
dy pulls another to it, becauſe that is the primary 
ſenſe of the word at- or ad-trabo. So in repulſion, 
or one body driving another back from it, All 
which looks like lodging the power in ſolids, 
and excluding the agency of a fluid medium. - 
il BW Whereas Sir Isaac means them only as names 
for the phænomena of two bodies going toge- 
cher or retiring from each other, whatever be 
at the cauſe of it. Thus again in the uſe of at- 

a View — p. 9 at the bottom. 

b Dr. Clarke is very angry with Mr. LaInNITz for ap- 
poſing any other — It is very unreaſonable (ſays he) to call at- 
* traftion a miracle, and an unphiloſophical term; after it has been 
*{o often diſtinctly declared, that by that term we do not mean 


«to expreſs the ca of bodies tending towards each other, but 
F 2 * barely 
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traftion and impulſe as ſynonimous terms, without 
ſome attention it is very difficult to come at all 
at his meaning, thoſe two words, in the com- 
mon acceptation of them, being as contrary a 
light and darkneſs; the one being, when two 
bodies draw or pull one another together by 
ſome internal virtue, the other, when they are 
driven together by ſome external force. But Sir 
Isaac uſes them as marks or ſigns only to ex 
preſs an effect, without defining or ſettling byt' 
either of them what it is that produces it. 80 
that in this caſe, * the common ſenſe and mean- 
ing of the words are not to be regarded, or tz 
ken into the queſtion. The ſame may be faid 
of the word vacuum, which as it fignifies void 


© zarely the EFFECT, or the PHENOMENON ITSELF, and th: «t 
„ LAW˖S Or PROPORTIONS of that tendency ; WHATEVER HER © 1 
« Ok BE NOT THE CAUSE OF ir.“ Collefion of papers ti ©: 
trocen CLARKE and LEIBNITZ — p. 355. «x 

a However ſingular this method of uſing words abſtracted fro t 
their ideas may ſeem to thoſe who are unacquainted with the 
writings of philoſophers, we have the authority of Dr. Warri ter 
for ſaying this is the Caſe — The moderns, when they uſe ti nat 
*« words gravitation, attraction, &c. uſe them only to fignify, tha tha 
* there are ſuch effects and ſuch cæuſes, with a frequent confe 
* ion of their ignorance of the true ſprings of them: they vi pla 
not pretend to make theſe words ſtand for the real cauſes ¶ n 
things, as tho' they thereby aſſigned the true philoſophical {Wy **a 
**lution of theſe difficulties ; for in this ſenſe they will ſtill by *t 
© words without ideas, whether in the mouth of an oLp philoſ — 
- **pher or a u one.” . Uſe of reaſon. p. 87, edit. 8th, 
| | 7 
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xr empty, has made many people imagine that 
by it Sir IsAAc meant to expreſs ſpace void, or 
mpty of all matter, and aſſert that he held that 
abſurdeſt of all doctrines, an abſolute vacuum in 
nature. Whereas by a vacuum he meant only 
ſpace filled with a more fine and ſubtle matter, 
hich as it gave no ſenſible reſiſtance to bodies 
moving in it, was the ſame to appearance, as if 
there really had been nothing. And in his op- 
tics he has demonſtrated by experiment, that 
there is a ſubtle medium left in the ſmall va- 
cuum of an exhauſted receiver, and hinted it as 
his opinion, that there is a fluid expanded thro? 
the larger one of the heavens. Laſtly, to men- 
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a Is not this exterior heat conveyed thro' the Vacuum by 
* the vibrations of 4 certain medium far more ſubtle than air, 
, BI © which medium, after the air was drawn out, remained yet in 
„che vacuum.“ Opt. p. 323. Does not this medium readily 
* pervade 4 bodies, and is it not by it's elaſtic force expanded 
*thro” the whole heavens?” Ibid. p. 324. — That Sir Isaac 
may not for the future be miſrepreſented, by thoſe who are de- 
termined at any rate to have an ab/o/ute vacuum for their imagi- 
nation to divert itſelf in, as if he thought the fluid ſo rare, as 
that there might till be a very good vacuum left in the interſti- 
ces of the parts of it, it may not be amiſs to ſet down in this 
place his own account of it's denfity — Opt. p. 325. If this 
medium be rarer within the body of the ſun than at it's ſurface, 
„and rarer at the ſurface than at tho 100th part of an inch from 
the body of the ſun, and rarer there than at the goth part of 
an inch from it's body, and rarer at this laſt place than at the 
"orb of ſaturn, I ſee no reaſon why the increaſe of it's denſity 
«« ſhould 
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tion no more, thus it has fared with the word 
infinite, which Sir Isa Ac uſed, doubtleſs, as ſy. 
nonimous with indefinite, to ſignify ſomething 
that could not be limited or bounded by us, not 
that was abſolutely without limits or bounds in 
itſelf, But ſome, fond of giving a looſe to a WM. 
ſtrong and lively imagination, taking it in it's Spa 
ſtri and proper ſenſe, and ſcorning to think of c 
any thing leſs than infinite ſuns and worlds, Wi 
have magnified the glory of God by contradict- 
ing his word, and proved themſelves good chril- Wl 
tians by turning atheiſts, For if the univerſe be Wind: 
infinite, it is moſt certainly uncreated, and if it Mf 
be uncreated, it is as certainly God; unleſs there 
be either two uncreated infinites, or one infinite Wl oi 
can create another. This unhappy miſunder- 
ſtanding of Sir Isaac's terms ſeems indeed to iſt. 
have been the ſced-plot of all our misfortunes, 
And I muſt confeſs, I could wiſh he had chan- 


* ſhould ſtop any where, and not rather be continued thro? al/ the 
* difances from the ſun to ſaturn and beyond.” Now tho' we el 
ſuppoſe the fluid to be ever ſo rare at the ſun's orb, yet when it ey 
has received it's degrees of denſity, increaſing in the manner here 
mentioned, thro every inch from the ſun to ſaturn and from thence 
to the fixed ſtars, it cannot, I think, well be ſuppoſed capable of 
conſtituting any thing of a tolerable vacuum. Rather, it will be 
many times more denſe, than that denſe æther that was felt in 
Egypt. So that if, after all, we muſt have a vacuum, it muſt T 
believe be that deſcribed with ſo much livelineſs and ſtrength of 
| umagination by the great Dr. Younc, in his night-thoughts ; 
where 
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ged them for others, which might have expreſ- 
ed his meaning more clearly, and been leſs lia- 
ble to miſtake. It had ſaved us many a bad and 
tireſome journey through the immaterial virtues 
and occult qualities of the ſchools, many a dark 
and uncouth voyage into the regions of infinite 
8 

r what? Some one will ſay — and muſt 
© we then give up a vacuum, that baſis of all 
philoſophy, and * barrier againſt atheiſm?” To 
"I anfwer, I take not upon myſelf, neither 
i ed would it become me, to impoſe articles 
of faith in philoſophy, any more than theology, 
pon people, or tell them what they ſhould do. 

l only lay things before them as I find them, in 

he ſimpleſt and plaineſt manner I am able, and 
et not up for a dictator, But I ſhould imagine, 
it if we cannot keep the doctrine of a vacuum, 
e beſt way will be to part with it, as I know 
here he ſuppoſes a perſon from a terrace, at the outbounds of 
e univerſe, looking over the wall of creation, and taking a ſur- 


ey of Nothing's houſe and gardens in the valley of Nonentity== 
Say Lorenzo | Where, 

Where, ends this mighty building? Where, begin 

The ſuburbs of creation * Where the wall 

Wheſe battlements Jook oer into the vale 

79 NON-EX1STENCE? Norns Arange abode ! 

Night :xth. p. 367. 

a bis] ingenious divine calls a vacuum, the sro of all 4. 
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of no medium there is between keeping it and 

not keeping it. If any ſuch can be found out, ff 
ſhall be glad to have it publickly propoſed, tha Bil e 
it may be taken into the queſtion, and have it 
due weight allowed it, which I ſincerely pro- g 
miſe it it ſhall. © But is it poſſible then, that dit 
ISA Ac, after all, ſhould not hold this doe- 
« trine?” Let thoſe who underſtand his philo- 
phy better than I do determine. I have proved, 
and ſhall prove more fully below, that he held 
the oppoſite to it, and it can never certainly be 
the intereſt of his admirers, nor will he, I think, 
be much obliged to any one who ſhall under- 
take to prove that he did hold it; becauſe that 
would be proving that he held both ſides of the 
queſtion, which would be proving that he held 
neither, and that again would be proving that 
he held nothing at all. But as to all this, it is 
no concern of mine how the matter is determi- 
ned. Let juſtice be done to all parties, and | 
deſire no more. My buſineſs only is to propoſ 
and adjuſt things in ſuch. a manner, that they 
may be determined fairly and clearly. In order 
to do this in the preſent caſe between Sir Is AA 
and his improvers, I ſhall lay down a very ſhot 
and eaſy alternative, which will take in, an 
bring the whole to a deciſion at once. 


Errurt 
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E1THER then Sir Is A Ac uſes the terms va- 


eum and infinite in their abſolute and proper 
ſenſes, and aſſigns gravitation, attraction, &c. as 


cauſes, to the excluſion of a material fluid, or 


ſecondary agent under God — Or, he does not. 
Tais alternative is eaſy, and it is no leſs fair. 
Now therefore, let them take which fide of it 
they will. If they take the firſt, a few unfer- 
viceable conſequences may perhaps be drawn by 
his adverſaries. Some of theſe I ſhall here ſet 
down, not as what I myſelf draw, or think any 
objections, but as what, I ſay, may poſſibly be 
(indeed, as I am credibly informed, actually are) 
drawn, and looked upon by ſome to be ſo. I 
ſet them down therefore purely for the ſake of 
the friends of Sir IsAAc; that if they, upon 
mature conſideration, reſolve upon holding the 
fide of the queſtion I mention, they may pro- 
vide themſelves in time with proper anſwers. ' 
And I think I could undertake to erage 
public from their candour and ingenuity, that 
they will not reſolve to hold it, till hey have 
provided themſelves with ſuch. 


AND firſt, it may be ſaid perhaps by his op- 
ponents, that he acts contrary to his own ex- 
preſs declaration and maſt ſolemn promiſe to the 
reader, that he would not conſider them as cau- 

AG > 07 40 0h: 
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ſes; which method of proceeding may not be 
thought ſo conſiſtent with the rules of what is 
called moral honeſly. His defign likewiſe and the 
end he might have to ſerve by ſuch a two-faced 
behaviour, muſt, in — * be a little looked 


into. 


SECONDLY, that his book is one continued 
quibble upon thoſe terms, which are all double 
entendres, ſo that as faſt as he is beat out of one, 
he flies to the other, and when diſlodged from 
that, comes back to the firſt again. Mankind 
is led a perpetual dance from attraction to im- 
pulſe, and from impulſe to attraction; from a 
vacuum to a plenum, and from a plenum to a 
vacuum ; from infinite to indefinite, and from 
indefinite to infinite; and his principia are phy- 
fics, or no phyſics, juſt as occaſion ſerves, A 
conduct, in ſo great a man, they may think 
harder to account for than e er a phenomenon 
in nature. 


THIRDLY, as his phyſics (if his admirers will 
ſtill infiſt upon their being ſuch) are formed ſole- 
ly from the appearance of things, without any 
conſideration had of an inviſible, yet material, 
agent, they may be apt to infinuate a cloſer con- 
nection between him and the clock-geometrician 
than might be agreeable. FouRTH- 
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FouRTHLY, they may think that Sir Is AAc's 
ſcheme, taken in this light, contradicts — Reve- 
lation, which aſſures us, that the celeſtial bo- 
dies are placed in and ſo moved by the heavens, 
which are compact and ſtrong as a molten ſpecu- 
lum * — Reaſon, which informs us, that matter 
cannot act where it is not preſent, or any body 
move without a mover — Experiments of all 
ſorts, which ſhew us, that the power which 
moves bodies is not within, but without them 
Common ſenſe, which intimates to us, that if 
one body emits virtues or effluvia againſt ano- 
ther, they may drive it farther off, but can ne- 
ver pull it nearer in to it. — And himſelf, who 
ſays, there may be a plenum of æther, and gra- 
vity and all other motion cauſed by impulſe of 
that æther. 


a Gen. 1. 17. Job xxxvII. 18. | 

b The doctrines of a vacuum and attraction are finely confuted 
and ridiculed by cardinal Pottcnac in his ANTILUCRETIUS 
above cited, lib. 1r. 865, & ſeq. & lib. 1v. 933, & ſeq. that 
great man having, I know not how, imbibed an unhappy preju- 
dice that they were maintained by Sir Isaac ; nay, he ſeems to 
have looked upon them as the fundamentals of his philoſophy, 
and the eſſential points in which he differed from Mr. Dzscar- 
Es. — Much is it to be lamented, that a writer who could ſo 
effectually overthrow an erroneous plan, had not a true one to 
propoſe in the room of it ! 
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Tursx are ſome of the objections which I am di 
told Sir Is A Ac's opponents have to make, if the ¶ ba 
firſt part of the alternative be taken. If they are i on 
grounded upon miſtake, and ſhall, upon exami- | 
nation, be found wanting, by the gentlemen who >! 
take this fide of the queſtion, I muſt confeſs, n 
ſhall long impatiently to ſee an anſwer to them, eff 
which I know they will, without any heſitation, ¶¶ ſu 
immediately favour us with. If the objectiom Þ: 
are juſt and true, the high opinion I entertain of i = 


them will not ſuffer me to imagine it poſſible lh fo 


for them to take this part. It can never be. Sir inc 
Is AAc has too much ſenſe to hold ſuch abſurd, MF cot 
ſuch monſtrous poſitions — too much honour to ſer 
impoſe upon the world in ſo low, and ſhuffling of 
a manner: and they, I am ſure, have a higher y 
regard for his name and character, than to charę cee 
him with doing fo, if he has not done it. I will can 
therefore in this caſe ſuppoſe, and I dare fay the 
reader will very gladly ſuppoſe with me, that 
the ſecond part of the alternative is what theſt 
learned gentlemen will chuſe, viz. — that Sir 


declarations — that he never deſigned, the word 
vacuum and infinite ſhould be taken in their ſtric 
and proper ſenſe — never meant by attractin 
gravitation, &c. to aſſign the cauſes in nature, or 

to 
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to exclude by them the agency of a fluid me- | 
dium, which the ſcriptures and all antiquity 

have ever aſſerted and maintained, nay which 
once Afia and all the world worſhipped. | 
AND if this laſt be taken and allowed, and 
Sir IsAAc really never pretended or thought of 
any thing farther than illuſtrating actions and 
effects, leaving the agents to be diſcovered by 

ſucceeding philoſophers — how a concluſion 
ſhould be drawn from hence, that therefore the - 
agents are not to be diſcovered, and an attempt 
to diſcover them is to be rejected with ſcorn and 
indignation, unheard and unexamined, is I muſt 
confeſs, and ever will be to me, amongſt the in- 
ſcrutables ; when Sir Isaac, in the laſt ſentence 
of his preface, ſo ſtrongly inculcates and earneſt- 
ly petitions for a quite contrary method of. pro- 
ceeding in his readers and followers — Ut omnia 
candide legantur, & defettus in materid tam diffi- 
cili non tam reprebendantur, quam novis lectorum 
conatibus inveſtigentur, & benigne ſuppleantur, 
ENIXE rogo — That every thing I have faid 
* may be read with candour, and my deficiences 

in the execution of ſo difficult a taſk, inſtead _ 
« of being found fault with, ſupplied by the fur- 
* ther ſearches of my readers, is my EARNEST 
4 requeſt'——- When the learned Dr. PEMBERTON 
finiſhes his view with this juſt and very remark- 
able 
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able obſervation — © To acquieſce in the expla. 
© nation of an appearance, by aſſerting it to he 
&« a general power attraction, is not to improu 
ce our knowlege in philoſophy, but rather to put . 
&« flop to our further ſearch” — And laſtly, when 
the great Dr. CLARKE, in his controverſial pa- 
pers with Mr. LEIBNITZEZ, fays — * q If Mr, 
« LEIBNITZ or any OTHER philoſopher can ex. 
te plain theſe phænomena by the laws of me- 
te chaniſm, far from meeting with any oppoſitzen, 
ehe will receive the thanks of all the learned 
* world.” Now, what if Mr. HuUTcninsov 
ſhould prove to be that oTHER philoſopher, and 
to have explained all the phznomena of the uni- 
verſe by the laws of mechaniſm, and that in ſuch 
a manner, as that they will ſtand the teſt df 
every experiment and obſervation that has been 
made? I fay not that he has done this. All! 
would be thought to mean is, that the field is 
certainly open for a diſquiſition of the nature 
and kind that his pretends to be; and ſo far s 
it from contradicting, oppoſing, or rendring Sir 
Isaac's labours uſeleſs, that it is confirming, and 
making the true uſe of them; it is doing what 
Dr. CLARKE and he wiſhed ſo much to ſee done 
— what he earneſtly requeſted his followers to 
do — not to ſtop at effects only, but to go on 


a Collection of papers between Clarke and LEmBNITZ b. 309 
, N an 
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and inveſtigate the cauſes of them. Surely there- 
fore, to hinder and prevent the examination of 
ſuch an attempt, and to diſcourage and forbid 


e very intention and deſign of Sir Isa Ac, and 
deſtroy all the benefits and advantages that might 
ave accrued to the world from his obſervations 
and experiments upon the phenomena or effects 
of nature, which he made (if we will believe 
im) with no other view, than that when the 
agents which performed them came to be diſco- 
ered, they might be applyed to them, and mu- 
ually ſtrengthen and confirm each other. And 
ndeed, I have often thought, (tho' with a leſs 
anction than that of Sir Isaac NRwWwTON, I 
ould not in this age have dared to have ſaid 
t,) that the making experiments, and calcula- 
ing proportions, where no farther end is pro- 
poſed by it, and it produces nothing but a ſtu- 
pid admiration, is a very low and ſervile em- 
ployment for a man of genius. It is degrading 
philoſopher into the mechanic, and that the 
oft uſeleſs and unprofitable of all mechanics, 
he wheelwright who can make a plough, and 
he huſbandman who knows how to uſe it, de- 
erve infinitely more of mankind, than he who 
pends his time in meaſuring the tail of a comet, 
dnly to ſurprize and terrify mankind with a for- 
midable 


he making of any ſuch, muſt be contrary to 
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midable range of cyphers. I beg I may not he 
miſunderſtood in this, or thought to hint any 
thing to the diſcredit or diſadvantage of experi. 
mental philoſophy. Experiments are undoubt- 
edly the ſure way of proving or diſproving any 
hypotheſis, and all hypotheſes ſhould be exami. 
ned by them. But they ſhould neither be ſtop 
at without proceeding farther, for then they are 
little better than a raree-ſhew, and we ſhall ne. 
ver come at any cauſes, nor ſhould they be whol. 
ly relied upon without ſome better guide, for 
then we ſhall come at none but falſe ones; 
and that for this plain reaſon, becauſe the true 
and real agent in nature is ſo extreamly fine and 
ſubtle, as to elude both ſenſe and experiment, ſo 
that they can never diſcover it to us, tho' when 
we have been told of it, it's operations may he 
demonſtrated by them. The candid reader wil 
give what is faid here it's due weight, and nd 
haſtily and inconſiderately, (as thoſe who are a. 
tached to any particular ſcheme are ſometime 
apt to do,) accuſe me of taking away the uſe 0 
experiments, when I would only have their al 
uſe rectified, 

So juſt and equitable does it appear ther 
from an examination of Sir IsAAc NR.] TON 
principia, that Mr. HuTcansov's claim ſhould 
be admitted, and his cauſe heard, But this 
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not all. I ſhall now beg leave to proceed one 
ſtep farther. For tho' Sir Is Aàc, all thro' his 
principia, treats of gravity, &c. as effects only, 
yet in the laſt ſentence of that book, and in the 
queries ſubjoined to his optics, * © he has given 
« ſome hints worthy of himſelf at a cauſe for 


I. 


E. 


very ſame that Mr. HurchINsOox has aſſigned, 
with this difference only, that what Sir Isa Ac 
could do no more than conjecture to be the a- 


ing, as he confeſſed, wholly unknown to him, 
Mr. HuTcninsoN's deſign is to demonſtrate to 
be ſo, and explain it's nature and manner of a- 
gency from the bible compared with nature. 
This, I doubt not, will appear to many to be a 
ſtrange aſſertion, made at random, and without 
book. I ſhall offer my reaſons why I think ſo, 


a PeEMBERTON'S view, p. 22. The whole paſſage is worth no · 
tice — Sir Isaac NzwTon has found reaſon to conclude, 
*that gravity is a property univerſally belonging to all the per- 
* ceptible bodies in the univerſe, and to every particle of matter, 
* whereof they are compoſed. But yet he no where aſſerts this 
«property to be eſſential to matter. And he was fo far from ha- 
eving any deſign of eſtabliſhing it as ſuch, that on the contrary, 
che has given ſome hints worthy of himſelf at a cauſe for it; 
and expreſly ſays, that he propoſed thoſe hints to ſhew, that he 
* had no ſuch intention. See at the end of his optics, in qu. 21. 
"and the ſame treatiſe in advertiſement 2.” 

b Opt. p. 326. * For I do not know what this ether is.“ 
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« them.” And what is that cauſe? Why, the | 


gent, it's true nature and manner of agency be- 


© 


38 4 Fair, Candid, and Inpartial 


which when the reader has conſidered, he muf 
be left to form his own judgment upon the 
matter. 

SIR Isaac's opinion in general concerning 
the great agent in nature I ſhall give in the 
words of Dr. PEMBERTON. View p. 376 ſpeak. 
ing of the action of light, he ſays What the 
power in nature is, whereby this action be- 
« tween light and bodies is cauſed, our author ha 
ee not diſcovered — He has in general hinted hi 
« opinion concerning it; that probably it is ow- 
« ing to ſome very fubtle and elaſtic ſubſtance 


« diffuſed thro the univerſe — He is of opinion, i 


« that ſuch a ſubſtance may produce this, and 


c other effects alſo in nature, tho it be fo ram 


« as not to give any ſenſible reſiſtance to bodies 
« jn motion; and therefore not inconſiſtent with 
* what has been faid above, that the planet 


move in ſpaces free from reſiſtance.” A uni 


verſal fluid then, we ſee, is the grand cauſe and 


agent, in Sir Isaac's opinion, but ſuch an one 
as might not obſtruct the planets and other bo- 
dies moving in it, and all the vacuum he meant 


was a ſubtle and elaſtic ſubſtance, readily pervadim 
all bodies, and expanded thro' the whole heavens, % 


| himſelf expreſſes it — Opt. p. 324. This M. 
| HuTcHiNns0N has undertaken to demonſtrate the 


nature, 
that 


reality of — to ſhew from ſcripture and 
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t the earth and planets are placed in the hea- 
gens, Which are ſuch a fluid, and that ſo far is 
it from being any hindrance to their motion, 
that it is the cauſe and producer of it, the im- 
pulſe behind being mechanically contrived to be 
always greater than the reſiſtance before the mo- 
ying body; which, if it can once be fairly made 


wers all the objections that can poſſibly be rai- 
xd againſt motion in a plenum. For the 

difficulty in this caſe (if I apprehend the matter 
ight) has been, that tho we ſuppoſe the fluid 
hich conſtitutes this plenum to be in itſelf ever 
o rare, yet when a ſufficient quantity of it is a- 
aaſſed together to conſtitute one, it muſt afford 
x very great and ſenſible reſiſtance to ſolids ſwim- 
ing in it, according to the PsEUDo-NEwTo0- 
IAN plan, by forces diftinft from the impulſe of 
be fluid itſelf; which, 'tis preſumed, would clog 
ind impede, and finally put. a ſtop to their mo- 
ion. But if, according to Sir Is AAc's pure and 
nadulterated ſentiments concerning cauſes, the 
mpulſe of the fluid be itſelf the cauſe of the bo- 
ly's motion, (as will be ſhewn below) the caſe 
s widely different. And then, if it can be pro- 
ed, that the parts of this fluid plenum are by a 
inſtant circulation continually changing places 
ith each other, and by that means thoſe which 
H2 lye 
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lye on one ſide a body made rarer, or 
of particles of a ſmaller ſize than thoſe which 
lye on the other, nothing can be more eaſily 
conceived or accounted for, than the motion of i 
a body in ſuch circumſtances towards that pan. 


where the fluid is rarer. The denſe fluid behind 


puſhing hard againſt it would impel it forwards 


the rarer fluid before receding by the ſides and 


thro' the pores of it. There would be no need 


of the leaſt portion of vacuum, either for the ſo 
lid or fluid to move into. The ſolid wants 9 
more than it's own ſpace, which it always ca- 
ries with it, and the parts of the fluid only fhif 
their ſtations with reſpect to one another, which 
they do inſtantaneouſly within as well as without 
the body, one particle taking the place of an- 
other exactly as that other leaves it, without ary 
time or ſpace intervening. I hope I have exprefle 
myſelf clearly upon this point, and, muſt beg the 
reader's ſerious and attentive conſideration of it, 
as it is a very important one, and a proper en. 
mination and diſcuſſion of it may greatly con- 
duce to a final determination of that firſt and 
grand article in all philoſophy, the phyſical cauſ 
and continuation of motion in this material {y{- 
tem. 

THAT the power of gravity itſelf ſhould b 
owing to ſuch a medium as this we have been 


ſpeak- 
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ſpeaking of, Sir IsA Ac, Dr. PeMBERToN tells us 
in another place, thinks it not impoſſible. And 
in his optics, p. 325, he has hinted at the man- _— 
ner in which it may be performed, viz. by the | 
medium being rarer at the denſe bodies of the 
« ſun, ſtars, planets, and comets, than in the ce- 
« ]eſtial ſpaces between them,” ſo that if the w— 
« elaſtic force of this medium be exceeding great, 
« it may ſuffice to impel bodies from the denſer 
« parts of the medium towards the rarer, with 
« all that force, or impulſe, which we call gra- 
« vity.” All this likewiſe Mr. HuTcainsoN 
has endeavoured fully to prove ; to ſhew, that 
this medium is rareſt at the ſun, where, - for that 
reaſon, there is a continual preſſing in of the 
denſer parts from the circumference of the hea- 
vens; that there is likewiſe a rarefaction con- 
ſtantly and ſucceſſively cauſed by the heat of the 
ſun at the ſurface of the earth and planets, which 
gives an opportunity for the denſe parts pouring 
in thither as conſtantly and ſucceſſively to impel 
and force them forwards in a circle round the 
ſun, turning them at the fame time on' their 


a Pag. 406. ; 
b If Dr. PxMBzrToON from this would ſtrike attra&ion, gra- 
"*vity, &c. out of Sir Isaac NzwrToNn's books, and put in im- 


* pulſe by ether, they would in many places be true.“ Huren. 
vol. v. p. 278. 


own 
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own axes. * Theſe, he ſays, are the true powers 
and agents in nature, all her operations depend. 
ing upon this one plain and fimple principle, 
that whenever any part of the medium is rareh- 
ed, or made finer than the reſt, * the adjacent 
denſe and more groſs ones ruſh in, to ſupply 
and fill it up, and reduce all to an equilibrium 
again, carrying with them any thing that hap- 
pens to be in their way. And were I to offer a 
conjecture upon the origin of attraction among 
the antients, it ſhould be this — They attributed 
the motion of a body towards any rarefied part 


a The reader may perhaps obtain a more ſatisfactory idea of 
the manner of this operation than I can give him, from a wel 
known electrical experiment, ſhewn by the ingenious Mr. Racx- 
STROW, in Fleetſtreet — A large copper globe being placed in 


the centre, and a ſmaller one of glaſs in a circular groove at ſome 
diſtance from it, the electrical ſtream conveyed to the central 
globe irradiates from thence againſt that hemiſphere of the ſmall 
glaſs one turned towards it, as the light from the ſun does again 
the earth, and planets ; and produces exactly the ſame effect, the 
glaſs globe being cauſed by it to revolve upon it's own axis round 
the copper one — What it is that moves the planets, cannot after 
this, I think, be diſputed by any reaſonable perſon. And if the 
ſun, by the ſtream of matter it ſends fotth, be the agent that gives 
the earth it's motion, (as the copper globe does the glaſs one) 
then did not Josnua ſpeak in a manner ſtrictly philoſophica), 
when he bid the one ceaſe it's action, which of courſe ſtopt the 
other ? 

b This principle of the denſe parts of the fluid preſſing in to 
the rarer is explained and made great uſe of by the writers upon 
the cauſe and origin of winds — HALLE v, &c. pa of 


STATE of the Cane fc, 63 
of the medium e. g. the ſun, to a power in that 
art, which ſeemed to ſuck and draw it to itſelf, . 
s not ſeeing the impulſive power behind, which 
aſt reſiſtance there. Sir Isa Ac, we ſee, has 
ery happily diſcarded this erroneous notion, and 
eſtored the true power impulſe again — © The 
fluid, ſays he, may ſuffice to 1MPEL bodies with 


5 HF 


Law | 
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ty," A circumſtance well meriting the atten- 
ion of all philoſophers, upon more accounts 
nan one: ſince if the fluid acts by impulſe from 
dne end of the heavens to the other, from the 
un to the orb of $ATURN and the fixed flars, 
uſt not all the parts of it be in the cloſeft con- 
xt? Otherwiſe could they impel each other? 
And then, if there was but a cubic foot of void 
pace in the ſyſtem, as there is ſuch a ſtreſs and 
preſſure upon all the parts of it, muſt not con- 
ct and impulſe ceaſe, and all fall into confu- 
jon, as an arch does when one of the ſtones 
nat compoſe it is withdrawn? And if ſo, muſt 
e not upon the true NEWTONIAN principles 
did that long miſtaken and much loved notion 
of a vacuum, interſtitial as well as abſolute, final- 
y farewel, and find out ſome other sPoNGE for 
atbeiſtical ſyſtems? — The ſkilful in phyſics will 
give us their opinions — I proceed. 
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THAT 


call that force or IMPULSE which we call gravi- 


Tua the ſame fluid, with which the ha. 
vens are filled, and the earth and planets moyeg, 
is the cauſe of all the other operations of natur, 
Sir Is A Ac declares it as his opinion, in the conf 
cluding ſentence of his principia. Aajicere jan 
liceret nonnulla de ſpiritu quodam ſubtiliſſimo a 
pora craſſa pervadente, & in iiſdem latente; a 
jus vi & actionibus particulæ cor porum ad min 
mas diſtantias ſe mutuo attrahunt, & contigue fa 
te cohzrent ; & corpora electrica agunt ad di 
tantias majores, tam repellendo quam attrahend 
corpuſcula vicina; & lux emittitur, reflectitu 
refringitur, & inflectitur, & corpora calefacit; 
S ſenſatio omnis excitatur, & membra anim 
lium ad voluntatem moventur, vibrationibus ſa 
licet hujus ſpiritùs per ſolida nervorum capillame 
ta ab externis ſenſuum organts ad cerebrum &. 
cerebro in muſculos propagatis. Sed bæc paucis 

font non poſſunt ; neque adeſt ſufficiens copia ex 
perimentorum, quibus leges actionum hujus ſpiriti 
accurate determinari & monſtrari debent. *« And 
* now we might add ſomething concerning 
e certain moſt ſubtle ſpirit, which pervades ant 
* hes hid in all groſs bodies; by the force at 
* action of which ſpirit, the particles of bodit 
* mutually attract one another at near diſtance 
«and cobere if contiguous; and electric bodi 


* operate to greater diſtances, as well repelin 


LY - — on FAY — - 


eas attracting the neighbouring corpuſcles ; and 
« light is emitted, reflected, refracted, infected, and 
beats bodies; and all ſenſation is excited, and 
c the members of animal bodies move at the com- 
| mand f the will, namely by the vibrations of 
« this ſpirit, mutually propagated along the ſolid 
« filaments of the nerves, from the outward: or- 
gans of ſenſe to the brain, and from the brain 
« into the muſcles. But theſe are things that 
« cannot be explained in few words, nor are we 
« furniſhed with that ſufficrency of experiments, 
« which is required to an accurate determination 
« and demonſtration- of the laws by which this 
« electric and elaſtic ſpirit operates,” Mr. HuT- 
CHINSON has treated of this moſt ſubtle: ſpirit at 
large, and by his obſervations, made with infi- 
nite care and diligence upon different parts of 
nature, has procured 4 figſicient number of expe- 
riments of all kinds, as he thinks, fully and ac- 
curately to aſcertain the laws of it's action, tho 


ſach. That it is, as Sir Is AAc ſays, a moſt ſub- 
tle ſpirit, pervading and lying hid in ail groſs bo- 
dies — that it is the cauſe of attraction of all 
kinds, electricity, the emiſion and all the opera- 
tions of light, and heat the effect of light, the 
reader may ſee perhaps put beyond all diſpute 
in Mr. HuTcxinson's ſecond and eleventh vo- 
| I lumes, 
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Sir Is A ac at that time could not, for want of 
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which we could poflibly arrive at the knowlege 


lumes, as the deſign of the tenth is to dem 
ſtrate to any impartial perſon, that it is th 
grand agent in the human frame, producing th 
circulation of the blood, and all Jenſation, nl 
muſcular motion. | 
HiTHeRTo, I think, there is little jarring ( 
diſcord between our two philoſophers. The or 
ly remaining point is the nature and ſubſtan 
of this agent, whoſe exiſtence and operations y 
are ſo well agreed in. Here Mr. HuTcarnxs 
was very ſenſible, as indeed every body elle is 
that human ſcience has always fallen ſhort; al 
the ſchemes, framed to account for the cauk 
and continuation of it's motion and agency, hayt 
proved abortive ; ſuch knowlege is too excellent far 
man's wiſdom, and a long, long experience ha 
taught us, he cannot, by his own ſtrength, at: 
tain unto it. This therefore Mr. HuTcarns0n 
conſidering, and at the ſame time reflecting up- 
on the reaſon of it, that the principal part of thi 
heavenly fluid lies far above out of our | fight, 
and is not by any means to be come at by us, 
thought there was but one way in the world by 


1 
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— 


of it, viz. by examining, with humility and di- 
ligence, what account was given of it in the bi- 


ble, where it's creation and formation were de- 
{cribed at large by him who created and formed 
it. 
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t. For it is very remarkable, that in the hiſto- 
„ the beavens are put firſt; and reaſon good, 
as it is ſaid elſewhere, Gop has * ſet their 
minion in the earth, and appointed them to rule 
yer it, and all it's productions. They would 
have had but a ſorry claim to this preeminence, 
d they been nothing but empty ſpace, a thou- 
ſand miles ſquare of which is not equivalent to a 
ubic inch of matter, not to mention the ſtrange 
idea the words — In the beginning God created 
empty ſpace — convey to the mind, if indeed they 
convey any. From the account of this fluid in 
the firſt chapter of Geneſis, compared with o- 
ther places of ſcripture, Mr. HuTcxinsoN 
thought he had diſcovered, that it exiſted in 
three conditions, FIRE, LIGHT, and groſs AIR, 
or SPIRIT —that the AR continually preſſing in 
from the circumference of the heavens, to ſup- 
ply and fill up the rarefaction made by the FIRE 
at the ſun's orb, was there as continually itſelf 
rarefied, refined, and ſent forth every way in 
form of LIT, till by degrees, as it got far- 
ther off, it was condenſed and concreted into 
AIR, and returned again to nouriſh the FIRE, a 
conſtant ſtreſs and preſſure being by this means 
laid on the parts of itſelf, and every thing in this 
material ſyſtem included in it ; and that the ac- 
a Job xxxv11. 33. 
it 711 tion 


ue 
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tion in a culinary fire, ſupported in the ſame 
manner, exhibited a picture of it in miniature tg 
us, ſo that, by experiments upon that, the other 
might be clearly explained and illuſtrated. * A 
this is looked upon as quite new, and peculiar 
to Mr. HuTcninsoNn, and great clamours are 


raiſed againſt it. But what ſays Sir Is AAc 
Why, under his ſecond rule, * that like effech 
* are to be aſcribed to like cauſes,” he tells u 
as an inſtance of it, and a thing univerſally known 
and allowed, that « the /zght of a culinary fire and 


a It falls not within the compaſs of my preſent defign to gin 
any farther account of the SS. philoſophy as explained by Mr, 
HuTcninson, than is neceſſary in ſtating the caſe between hin 
and Sir Isaac. A clear, regular, and well digeſted ſyſtem of the 
whole, with the proofs and illuſtrations of each part, (a thing 
much and long wanted) will I hope be laid before the public, by 
ſome one equal to the task; for the reception of which, if thi 
imperfect Sketch of things may ſerve in any meaſure to prepur 
the way, by removing ſome groundleſs prejudices that have ob- 
tained, with regard to Sir Is AA NzwToN, the author wil 
think himſelf amply rewarded for his pains, whatever ſentence 
the world may otherwiſe pleaſe to paſs upon him and it. H 
would not indeed diſoblige the world, if it could be honeſtly # 
voided, but he will never oblige it at the expence of truth. 4 
reſolution, which in theſe times it may be thought not quite © 
prudent to make : but he has this encouragement to it, which he 
begs leave likewiſe to recommend to the conſideration of other, 
that he who enters the liſts in the cauſe of TRUTH, (not truth it 
the abſtratt, but the TRUTH of God in Cuxtsr, as revealed in 
the BIBLE,) fights under him, who bears inſcribed on his banner 
1 HAVE OVERCOME THE WORLD, 
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« of 
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« of the ſun have the ſame manner of produttion.” * 
If therefore the hght of a culinary fire be produ- 


ced by a rarefaction of the air, of which there 


is always a draught to it, this will at once prove 


Mr. HuTcrinsoN's whole plan upon Sir Isaac 


Nxwrox's principles. And that the light and 
heat of a culinary fire are owing to the air Sir 
Isaac himſelf is expreſs, when, ſpeaking of the 


atmoſphere of the ſun, he ſays, Opt. p. 319. 


The ſame great weight may condenſe thoſe 
« yapours and exhalations as ſoon as they ſhall 
«at any time begin to aſcend from the ſun, and 
make them preſently fall back again into him, 


« and by that action increaſe his heat much af- 


* ter the manner that in our earth the air increa- 
« es the heat of a culinary fire. How can this 
be? How can cold air increaſe the heat of fire? 
But Sir Isa Ac NEwToN fays it does; moſt un- 
doubtedly then it does it by changing it's condi- 


tion from cold to hot, i. e. by going in in the form 


of air, which, as it is ſo denſe as not to pervade 
the pores, cauſes the ſenſation of cold, and com- 


ing out in that of zght, which, as it is finer, 


a Princip. lib. 111. reg. 11. p. 357. Pemb. p. 24. 

b That there may be no diſpute raiſed about the word light, 
the reader will not think it impertinent in me to ſtop him, only 
while I inform him, that I here uſe that word for that ſubtle fluid 
which proceeds continually from the ſun and our culinary, and 
other focus's upon earth, whether it be viſible or not, ſince it is 

noto. 


70 A Fair, Candid, and Impartial 
and can pervade them, cauſes that of heat. Whe. 


ther Sir IsAAc, by the atmoſphere preſſing up 
the fun, intended that immenſe fluid in ſcrip. 
ture called the heavens, part of which is conti. 
nually going to, and part receding from the cen- 
tre, I take not upon me to determine; thus 
much however may certainly be inferred from 
it, that he was very ſenſible there wanted a vaſt 


preſſure upon every part of the ſun's orb, to pre- 
vent the fire from diſſipating and ſcattering the 
parts of it, as well as ſome kind or other of pa- 
bulum, to feed and nouriſh that fire, and ſup- 
ply the place of the light ſent off from thence e- 
very moment in ſuch quantities and diffuſed qua- 
quaverſum throughout the world. * 


notorious by experiment, that this great and glorious agent in ns 
ture exerts itſelf with great force and vigour in it's other manifold 
operations, when, for reaſons obviqus enough to the philoſopher, 
it does not affect the eye in that particular manner which produ- 
ces the ſenſation of viſion. | 

a There is a paſſage in his optics, in which he ſeems to have 
had a notion, that the heavens were filled with two agents, coun- 
terafting each other, as Mr, HuTEx1nsoN ſuppoſes the light and 
air to do, tho' he was greatly at a loſs how to conceive the man- 
ner of their operation. P. 339. It is as difficult to explain by 
s theſe hypotheſes, how rays can be alternately in fits of eaſy re. 
* flexion and eaſy tranſmiſſion ; unleſs perhaps one might ſuppoſe 
* that there are in 4/ ſpace Two ethereal vibrating mediums, and 
* that the vibrations of one of them conſtitute light, and the n. 


* brations of the other are ſwifter, and as often as they overtake 
«cf the 
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1 HAVE now laid before the reader the proofs 
for the points I undertook to make out — that 
phyſics and mathematics were ſciences eſſential - 
ly different, the end of the one being to inveſti- 
gate cauſes, the province of the other to aſcer- 
tain effects — That Sir IsAAc NewrToN's prin- 
cipia were entirely converſant upon the latter, 
and that what he offered occaſionally concern- 
ing the former, was propoſed under the form of 
conjectures and queries only, given as hints for 
future philoſophers to proceed upon, and en- 
quire farther into — After which I have like- 
wiſe endeavoured to ſhew in brief, that Mr. 
HuTcninson has enquired farther into them, 
nd (if his ſcheme holds) even demonſtrated 


*the vibrations of the firſt, put them into thoſe fits. But how 
* two ethers can be diffuſed thro? all ſpace, one of which 2a&s 
pon the other, and by conſequence is reacted upon, without re- 
tarding, ſhattering, diſperſing, and confounding one another's 
* motions, is inconceivable.” Had this great man only conſi- 
dered his own inſtance of a culinary fire a little cloſer, and obſer- 


1 d how the action and reaction of the air going in and the light 
1oming out were ſo far from retarding, ſhattering, diſperſing, and 
an. i unding one another's motions, that they were the very means 
by f preſerving them, and then applied this to the ſun and the two 
re. bers in the heavens, he had ſucceeded in cauſes as well as ef- 
pole efts, and had been perhaps the greateſt philoſopher in the world. 
Nat fince we cannot have this from a NewTox, why ſhould we 
. tain to take it from a HuTcuinson ? — Let the ſerious and 


prejudiced lay this to heart. 


thoſe 
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thoſe conjectures to have been, as far as they 

| went, true and right. In doing this I have made 

5 the extracts faithfully, and I hope reaſoned fair 

N ly upon them when made. The reader will now 
indulge me in one reflection upon the whole. 

Ho unreaſonable a thing then is it, and 

how deſtructive has it always proved to the 

cauſe of truth, to take a prejudice either for or 

againſt a thing, without having conſulted and 

weighed the evidence by which it is ſupported} 

We have an inſtance of both theſe in the caſt 

before us. In the firſt place, the prejudice for 

Sir IsAAc has been ſo great, that it has deſtroy- 

ed the intent of his undertaking, and his books 

have been made a means of hindring that know. 

lege they were intended to promote. It is a no- 

tion every child imbibes almoſt with his mo- 

ther's milk, that Sir Icaac NRwTON has car- 

ried philoſophy to the higheſt pitch it is capabl 

of being carried, and eſtabliſhed a ſyſtem of phy 

fics upon the ſolid baſis of mathematical dem 

tration. This is taken for granted, and grom 

up with us as a firſt principle, nor is there ons 1 

in ten thouſand that ever examines his v 

to ſee whether it really is ſo or not. The n 

. conſequence of this is, that if any author pul 

7 liſhes farther diſcoveries which are ſuppaſed | Ol 

Fl differ from Sir Isa Ac, be his pretences ever i" 

br plauſibl 


plauſible and ſpecious, he is not allowed a hear- 
ing. But now when Sir Is AAc's writings come 


xr. Nothing, as it ſhould ſeem, was ever leſs 
n his thoughts, than demonſtrating the phyſical 


in entire ignorance of them, and for that reaſon 
"ws all he has to offer concerning them into 
mueries only, earneſtly deſiring thoſe who come 
after to enquire farther, and make a proper uſe 
pf his experiments upon phenomena, towards 
ettling what it is that produces them. On 
e other hand, the tide of prejudice runs as 
igh now againſt Mr. HuTcrinson. He is re- 
reſented as a violent enemy 'to mathematical 
no- emonſtration, and a broacher of new and en- 


mo-Mbuſiaſtic whims, never heard of before, in op- 


poſition to Sir IcAac NRwTON, and the whole 
world. This paſſes as current and univerſal as the 
ther, and with juſt the ſame reaſon, for it is ama- 
ing to think how few there are, amongſt thoſe 
ho are the loudeſt againſt him, that have ever 
e on ead his books, or know what he ſays upon any 
ne ſubject. For did they but examine into the 


f being an enemy to mathematical demonſtra- 


athematics, in their proper place, tho he might 
K blame 
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o be peruſed, we find all this to be a vulgar er- 


| «4 
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auſes of nature by the mathematics. He owns g 


erits of the cauſe, they would ſee, that inſtead 


on, few people had a greater regard for the 


— 
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7 


blame others for putting them in one they neve 
were deſigned for; and it was a conſtant rule he 
obſerved himſelf, and a conſtant piece of advice 
he gave to others, never to believe without pro. 
per evidence. And as to the charge of whim and 
novelty, it is the laſt one ſhould have expel 
to have heard, I mean with regard to his phils. 
ſophy, for as to his theology, it is not befor 
me now. His opinion, that there is a ſubtle 
gent, which performs the operations of natur, 
has been univerſally held, by all philoſophen 
from THALEs to Sir IsAAc NewrTon, (nom Len 
diſputing the being of ſuch an agent, but wheexa 
ther it were divine or material 3) and tho it be: 
been ſometimes thought he rejected it, and di 
the buſineſs without, yet from his own words! 
think it has been demonſtrated, that he Joch 
upon it as abſolutely neceſſary to explain and a6 
count for the phænomena of the univerſe, and 


left it to be enquired-after, as the main-ſprin 


a J cannot but wiſh this little. rude attempt of mine upon ul 
philoſophy, may give a hint to ſome abler head and pen, to lay h 
fore the world a ſtate of that matter likewiſe, A proper diſtin 
might then be made between thoſe things in Mr. Huren 
s0N's writings which are really new and of his own manufaftt 
and thoſe which are only thought to be ſo. The former mult 
received, or rejected, as they ſhall upon a ſtrict ſcrutiny and ei 
mination be found to deſerve; but thoſe which were ſufficient 
proved and eſtabliſhed in former ages, muſt ſtill continue ſo, nd 
withſtanding the uſe he may chance to make of them, When 


1 mode of acting indeed puzzled them all. 
| this Mr. HUTCHINSON has only endeavour- 
d to ſhew' from the bible, as well as to prove, 
the ſcripture account has the collateral evi- 


knowlege they retained of things went,) and is 
demonſtrated by every experiment that has been 
ade by the moderns. I muſt confeſs, I can 
not conceive how a more noble attempt could 
have been made, or a more rational method in- 
vented of making it. And that it ſhould not be 
examined, or looked into, when made, would 
be altogether unaccountable, did not Mr, Mac- 
LAURIN inform us, the caſe was exactly the 


The reader would not think it poſſſbßle ſo inve- 
terate and obſtinate a prejudice as he tells us of, 
ſhould once be general againſt an author, who 


venture all he ſays upon every ſubject, we may be in danger, a- 
midſt that variety he handles, of having ſome of the greateſt and 
moſt important articles of our faith, held by the church of CRS 
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lence of all antiquity, (as far as the imperfect. 


ſame with the great Sir Is AA NewToN him 
ſelf, when his books firſt appeared in the world. 


upon the preſent plan of condemning indifcriminately and at @ 


in all ages from Apa to the preſent times, denied, becauſe Mr. 
HuTcninsow maintains them, and the foundation overſet, by 
too furiouſly and precipitately throwing down the Hubble it is 
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& falling cauſe; no aid ſeemed foreign to the 
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te med themſelves, not ſo much as to think, 
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« fary; and-ſuch often was their obſtinacy, t 
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